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Abstract

This report examines the technical issues facing an implementor of
the raster data interchange format defined in military
specification MIL-R-28002A. Information previously scattered
throughout several standards is incorporated into this report for
ease of reference. The National Institute of Standards and
Technology Office Document Architecture Raster Document Application
Profile (NIST ODA Raster DAP) is analyzed with regard to both
notation and intent.
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Preface

The history and motivations behind the development of the raster
graphics file formats for large documents which are detailed in the
MIL-R-28002A specification [15] are interesting and have been
detailed elsewhere [18].

The Computer-aided Acquisition and Logistic Support (CALS) Office
of the Department of Defense asked the large document raster
industry to provide suggestions for a standard interchange file
format and raster encoding scheme. The result was formation of an
ad-hoc industry group known as the Tiling Task Group (TTG) which
quickly completed work on a draft standard based on the
Consultative Committee on Telegraphy and Telephony (CCITT)
Recommendation T.73.

The TTG soon discovered that subsequent to approval of T.73 CCITT
had been collaborating with the International Organization for
Standardization (ISO) and was developing a technology based upon
the concept of a compound document which was to replace the current
facsimile environment. International Standard (IS) 8613, which
defines the Office Document Architecture (ODA) , was the result.
It fills two important needs: (1) storing complex documents
containing graphics and textual information in complex word
processors, and (2) allowing facsimile technology to produce true
compound documents which are more than just hard copy.

The TTG modified its file format into a Document Application
Profile (DAP) for ODA and wrote a proposed addendum to IS 8613,
Part 7, in order to insert the minimal mechanisms needed to support
tiling. DAPs are developed by groups such as the TTG to satisfy
special user requirements.

MIL-R-28002A references this standardization effort as its Type II
raster file format. The DAP continues to be further developed
through the efforts of the Open Systems Interconnection (OSI)
Implementors Workshop. This report will therefore need to be
revised upon completion of the DAP standardization effort.

MIL-R-28002A also defines a Type I file format. It is based on a
single monolithic block of compressed data and reflects a similar
practice in the earlier Army (DSREDS) and Air Force (EDGARS)
contracts

.
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1 Introduction

The purpose of this tutorial is to give informal guidance and hints
to those undertaking implementations of military specification
MIL-R-28002A. The intended audience is therefore system architects
and programmers.

First, this tutorial provides an overview of the pertinent
standards primarily focusing on MIL-R-28002A (section 2) ,

a
discussion on the benefits of Office Document Architecture (ODA)
(section 3) ,

and an overview of ODA (section 4) . This is followed
by a discussion of the organizations involved with ODA and raster
graphics (section 5)

.

The tutorial examines the actual sequence of data elements found
in a raster graphics file (section 6) . This then leads into a
detailed description of the ODA structure and its elements (section
7) and the document application profile (section 8)

.

It then explains the coding concepts used for the ODA interchange
format. These are based upon the abstract syntax notation and
basic encoding rules (section 9)

.

In the latter portion of this document, the details of several
technical concepts are explained (section 10) . It then briefly
discusses some tools that may be used by implementors (section 11)
and provides a glossary (section 12) and a list of references
(section 13)

.

Appendix A provides a complete list of the abstract syntax notation
definitions representing an implementation of the document
application profile.

The remaining appendices (B-E) provide a test chart image in both
data value and transfer value form.

This document is intended to be an aid to an implementor of
MIL-R-28002A and the requisite standards referenced in it. The
guidance provided in this tutorial is for information only. In
cases of technical errors or conflicts with the referenced
standards, the standards will prevail.
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2 Pertinent Standards

There are two military documents, Military Standard MIL-STD-1840
and Military Specification MIL-R-28002A, which are the basis for
this tutorial. In turn, these documents reference other pertinent
International Organization for Standardization (ISO) and Federal
Information Processing Standards (FIPS) standards.

2.1 MIL-STD-1840

MIL-STD-1840, Military Standard. Automated Interchange of Technical
Information [16], standardizes the format and structure of digital
technical data files for the purpose of interchange between
organizations or systems. For raster files, it describes a file
header to be placed ahead of any raster data specified by
MIL-R-28002A. One of the motivations behind its creation was the
need to capture the Hollerith information from aperture cards and
deliver it along with the scanned raster data on magnetic tape or
other media.

2.2 MIL-R-28002A

MIL-R-28002A, Military Specification. Requirements for Raster
Graphics Representation in Binary Format [15], defines the
structure and encoding of raster data files to be delivered to the
government. It was created with the storage and interchange of
scanned engineering drawings in mind, but applies to other
documents as well, such as technical manuals and illustrations in
raster form. MIL-R-28002A can also serve as a means for standard
interchange between private contractors.

Some features of the NIST ODA Raster Document Application Profile
(DAP) are further restricted by statements in MIL-R-28002A, either
because generality was desired in the DAP or because the mechanisms
for these specific kinds of limitations are not available within
ODA (see NIST ODA Raster DAP, paragraph 2.3).

Contracting Options

There is a variety of parameters that are free to vary while
still remaining within the bounds of MIL-R-28002A. These
items are separated into two classes:

1. Those that must be specified by the contracting officer
in order to avoid ambiguity or incorrect implementations, and

2. Those that a contracting officer may wish to specify,
but which, in the absence of compelling reasons to do so, are
better left to the implementor's judgement.

2



Pertinent Standards

Some issues within MIL-R-28002A requiring additional
clarification are discussed in the Technical Concepts section
of this tutorial.

Type I and Type II Data

MIL-R-28002A discusses two different possible representations
of raster data: Type I and Type II.

Type I data is simply CCITT T.6 encoded data for an entire
scan representation enclosed within MIL-STD-1840 header
information. The CCITT T.6 encoding of raster data is defined
in FIPS PUB 150, Telecommunications: Facsimile Coding Schemes
and Coding Control Functions for Group 4 Facsimile Apparatus
[4] (CCITT Recommendation T.6 [2]). It has no support for
tiling, but has the virtue of simplicity.

Type II data is a MIL-STD-1840 header wrapped around an
ODA-style document as specified in the NIST ODA Raster DAP.
That ODA document may be tiled or may consist of a single
compressed block of data as in Type I, but with all ODA
parameters and data structuring included. An article
published in Inform [18] describes the use of a tiling scheme
for large images.

2.3 NIST ODA Raster DAP

The NIST ODA Raster DAP is an Office Document Architecture (ODA)
DAP. ODA DAPs describe a restricted subset of the wide range of
objects available under the ODA base standard, IS 8613, Information
Processing - Text and office systems - Office Document Architecture
CODA) and Interchange Format . As such, DAPs relieve implementors
of having to support features not of use to their group's
application.

The NIST ODA Raster DAP published in MIL-R-28002A represents the
position of the Open Systems Interconnection (OSI) Implementors
Workshop (see Involved Organizations, section 5) as of the June
1990 workshop. The OSI Implementors Workshop continues to develop
and refine the NIST ODA Raster DAP in the Working Agreements for
Open Systems Interconnection Protocols document. It is anticipated
that the NIST ODA Raster DAP will be moved into the Stable
Implementation Agreements for Open Systems Interconnection
Protocols document in December 1991. At the conclusion of this
effort, it is anticipated that the NIST ODA Raster DAP will be
proposed as a Federal Information Processing Standard (FIPS)

.
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3 Benefits of ODA

3 . 1 Compound Documents

With the emergence of compound documents, raster will become more
useful and widespread.

Word processor vendors will soon be offering ODA export and import
converters to allow documents received over data networks to be
refined, modified, and re-used.

Since the NIST ODA Raster DAP is similar to other DAPs, the
possibility exists that common platforms and raster editors will
be used in the future for handling both large and small documents.

3.2 Relationship to Facsimile

The Consultative Committee on Telegraphy and Telephony (CCITT) has
advanced a recommendation for a very simple ODA document
application profile to support the needs of low-cost Group 4

facsimile hardware. This is known as CCITT Recommendation T.503,
A document application profile for the interchange of group 4

facsimile documents [ 1]

.

Since the Group 4 facsimile world is adopting ODA, using ODA for
the tiled representation of large document images offers certain
advantages. It could be expected that the ODA orientation of the
large new Group 4 facsimile market will make the choice of an ODA
approach in MIL-R-28002A beneficial to the smaller market for
large-document systems.^

Provisions exist in the international Profile Alignment Group for
ODA (PAGODA) DAPs (see Involved Organizations, section 5) for the
packaging of ODA documents as X.400 electronic mail messages, and
also for the exchange of ODA documents using the File Transfer
Access Method (FTAM) file transfer scheme for high speed networks.
ODA is designed with interchange in mind.

3.3 Resistance to Using ODA

The resistance some people express after their first encounter with
ODA [6] may come from the overwhelming avalanche of terms it has

^ ODA through ISO 8613-7 allows both T.4 encoding (commonly
known as "CCITT Group 3") and T.6 encoding (often called "CCITT
Group 4") . In this discussion of machines (as yet not built) for
Group 4 facsimile, it should be made clear that current Group 3

machines do not use ODA, although the exchange of "CCITT Group 3"

data via ODA is possible in principle.

4



Benefits of ODA

generated. Hearing ODA-fluent people discuss issues is like
foreign language training by the immersion method.

Many everyday nouns and verbs are adopted by IS 8613, by ASN.l, or
by the DAP proforma notation and made to function in new, alien
roles. The recognition that this is common practice in any
technical field (just ask a physicist, then a politician what
"power" means) doesn't prepare one for the sheer volume of terms.

Luckily, it is only necessary to learn ODA at its most general
level to complete an implementation of the MIL-R-28002A NIST ODA
Raster DAP.

5



4 Overview of ODA

4.1 ODA's Relation to OSI

A new era of connectivity is beginning as the Open Systems
Interconnection (OSI) standards are becoming very popular. ODA is
clearly in the mainstream of OSI development and uses the
mechanisms, formalisms, and abstract syntaxes that other OSI
protocols use.

4.2 ODA's Base Standard: IS 8613

Each realm of OSI standards development has at its nucleus a single
(or family of) base standard (s) that define (s) the building blocks
available for creating more complex protocols or services. IS
8613, Information Processing - Text and office systems - Office
Document Architecture (ODA) and Interchange Format [7-12] is the
fundamental standard for ODA. Other standards also affect ODA work
in some degree, but we will not discuss them in this document.

IS 8613 has several parts, each of which addresses some portion of
ODA. The pertinent parts are discussed below.

Part 1: Introduction and General Principles [7] gives a great
many definitions of basic ideas. It describes the motivations
and unifying design principles of ODA.

Part 2 : Document Structures [8] defines the basic elements of
a document architecture and the conceptual models necessary
to understand the layout and imaging processes. It also
defines the different classes of allowed document
architectures. The NIST ODA Raster DAP uses the formatted
document architecture.

Part 4; Document Profile [9] describes the purpose and
attributes of a document profile.

Part 5: Office Document Interchange Format (PDIF) [10] shows
how to apply the ASN.l encoding rules to ODA documents to
prepare them for interchange as ODIF data streams (files)

.

Part 7 ; Raster graphics content architectures [11] is the
portion of IS 8613 that defines raster graphics content
(data) . All of the relevant attributes of raster data that
need to be properly spelled out for successful interchange are
identified. Allowed (permissible) values for those attributes
and their defaults are all defined.

Part 7 Tiling Addendum [12] contains the extensions to Part
7 necessary to implement tiling. Such attributes as tile size
and tile type (how a tile is encoded) are specified.

6



Overview of ODA

4 . 3 ODA Encoding

ODA documents are data structures described or expressed in a
notation which is independent of any particular machine in which
the structures might be represented. In this way, problems with
the particular manner in which, say, an integer might be
represented on two different machines can be avoided. This
notation is called an abstract syntax. In recognition of the fact
that many such syntaxes are possible, the notation used in ODA and
elsewhere in the Open Systems Interconnection (OSI) family of
protocols is called Abstract Syntax Notation One (ASN.l).

ASN.l is defined in two standards: IS 8824, Information processing
systems - Open Systems Interconnection - Specification of Abstract
Syntax Notation One (ASN.l) [13], and IS 8825, Information
processing systems - Open Systems Interconnection - Specification
of Basic Encoding Rules for Abstract Syntax Notation One CASN.!)
[14]. ASN.l is further described in The Open Book, A Practical
Perspective on OSI [17].

The first document describes ASN.l syntax without defining the
encoding rules that actually permit a protocol or interchange
format to be put "on a wire" or in a file. The encoding of the
syntax is a separate issue entirely.

The encoding represents the elements of the syntax as actual
machine-readable symbols. These so-called Basic Encoding Rules are
defined in IS 8825. They are called basic because other encoding
rules are possible.

One other encoding called Office Document Language (ODL) is also
defined in IS 8613-5. It is based on the Standard Generalized
Markup Language (SGML) . It is not permitted under the current MIL-
R-28002A NIST ODA Raster DAP.

4.4 Document Application Profiles (DAPs)

Document Application Profiles (DAPs) are well-defined profiles, or
subsets, of the ODA standard. Each DAP is created by a user group
to meets its own needs. DAPs greatly limit the knowledge of ODA
required for specific applications. The NIST ODA Raster DAP was
initially created by the Tiling Task Group and then further
developed through the efforts of the OSI Implementors Workshop.
It has been simplified to meet the needs of the large-document and
technical publications raster communities, particularly as they
interact with the CALS program.

7



5 Involved Organizations

All of the organizations listed below have had some hand in either
the format, the development, or the content of the hierarchy of
standards embodied in the MIL-R-28002A Type II file format.

5 . 1 Government Initiatives

The Department of Defense Office for Computer-aided Acquisition and
Logistic Support (CALS)

, the National Institute of Standards and
Technology (NIST) , and the industry-based Tiling Task Group (TTG)
are the primary developers of the technical content of the Type II
file format.

5.2 U.S. Initiatives

The OSI Implementors Workshop (OIW) is hosted by NIST and the
Institute of Electrical and Electronic Engineers (IEEE) and meets
quarterly. The ODA Special Interest Group (ODA SIG) meets under
its auspices and undertakes North American development of
ODA-related items, primarily DAPs. The NIST ODA Raster DAP is
being developed, voted on, and approved by this group. The
American National Standards Institute (ANSI) X3V1 committee is the
North American contributor to the development of IS 8613 within the
International Organization for Standardization (ISO)

.

5.3 International Initiatives

The international Profile Alignment Group for ODA (PAGODA) has
undertaken to develop a common set of DAPs for world-wide use.
These groups include the European Workshop for Open Systems (EWOS)

,

the Asia-Oceania Workshop (AOW) , the International Consultative
Committee for Telegraphy and Telephony (CCITT) , and NIST.

PAGODA is coordinating development of three related DAPs. These
are known as FODll, FOD26, and FOD36. Additionally, EWOS has
initiated action to develop an Image (Raster) DAP.

8



6 File Structure

This section discusses the actual sequence of items inside an
interchanged raster file. The iterative definition style permitted
by ASN.l and used by the DAP often causes some confusion in
determining what information actually is transferred.

The ordering of data elements within an ODA document is specified
in IS 8613 Part 5, section 5.3, where use of the class B data
stream is mandated for this DAP.

The entire sequence of data items transferred is illustrated below
in figure 1. Each of these items is discussed in greater detail
in the next section, ODA Constituents and Attributes.

6.1 Raster Header Information

The several fields of this header are clearly spelled out in
MIL-STD-1840.

6.2 ODA Header for Type II Data

Document Profile

This is the first item in the representation of an ODA document.

Presentation Styles

These items are optional, but if they do appear, they must occur
next.

Document Layout Root

This must occur next and serves as the root for all basic pages
that follow it.

Basic Page

There can be one or more basic pages. The term basic is applied
to these pages because they are layout objects without any
subordinate layout objects. Each page (in the tiled case) may have
the following relevant entry among its sub-elements:

Tile Index

The optional tile index is present only in tiled files. The
order of its elements matches the order of the tiles.

9



File Structure

MIL-STD-1840 Header

Document Profile

Presentation Styles (optional)

Document Layout Root

Basic Page Layout Object 1

Tile Index for Page 1

Content Portion Page 1

Repeat as necessary

Basic Page Layout Object n
Tile Index for Page n

Content Portion Page n

Figure 1. File Structure, Type II Tiled

Content Portion

The content portion is the actual raster data and its associated
attributes for a single basic page. It immediately follows the
layout description of that page. The data for tiles occur within
that content portion in an order that is primarily along the pel
(Picture Element) path direction and secondarily along the line
progression direction.

The basic page and its associated content portion may occur
alternately as many times as necessary to represent all the raster
images in the document. Figure 1 shows the file structure of a

MIL-R-28002A Type II file.

10



7 ODA Constituents and Attributes

For the purpose of interchange, an ODA document is presented as a
collection of constituents. Each constituent is a segment or
portion of the interchange which contains a set of interrelated
attributes. Each attribute describes a certain characteristic of
that specific constituent or segment of the document. Constituents
are often defined in an incremental way, with references being made
back to earlier definitions. No constituent is used before it is
defined.

The types of constituents used in the NIST ODA Raster DAP are:
dociunent profile, presentation style, dociiment layout description,
and content portion description. This order is as specified in IS
8613-5. The document layout description constituent consists of
two objects: docximent layout root and document layout page. For
multiple pages, the page and contents constituents repeat as shown
in figure 1.

In the discussion below, the constituent, attribute, and attribute
set names are shown in bold face when each term is being introduced
or defined. The hyphens normally found in the names of items in
the DAP have been removed for readability.

7.1 Document Profile

The document profile is a set of attributes which specifies the
characteristics of the document as a whole. Some of these
characteristics include the: DAP identifier, class of the specific
document, basic structure of the document, and default values for
attributes if they differ from the IS 8613 default values. Many
of the attributes in the document profile are also used in other
constituents, therefore the detailed discussion of the document
profile is done after we discuss each of the other constituents
(see Detailed View of Document Profile, paragraph 7.5).

7.2 Presentation Style

The presentation style is an optional constituent of the document
which guides the format and appearance of the document content.
If present, it must be referred to from the basic page. A style
serves to group together sets of attributes which could alternately
be applied directly and individually during the layout and imaging
process

.

The presentation style contains an attribute, style identifier,
which identifies the presentation style uniquely within the context
of the document. It is a sequence of two non-negative integers,
the first of which is always '5' to signify a presentation style
constituent. Since a document may contain more than one
presentation style, a second integer is used to uniquely identify

11



ODA Constituents and Attributes

each presentation style within the interchange document. The value
selected for this second integer may be any non-negative value as
long as the integer sequence (integer pair) is unique for each
presentation style. All other constituents using a specific
presentation style must reference it using the integer sequence
corresponding to the style identifier for that presentation style.
In this way, a specific basic page layout object may refer to the
presentation style needed to lay out the corresponding page.

For an example, a document may consist of six basic pages with two
different presentation styles. The first style would have an
identifier of '5 O' and the second a '5 1'. Both pages 1 and 5

could reference style '5 O' whereas all of the other pages 2, 3,

4, and 6 might reference style '5 1'.

Two optional attributes are the user visible name and user readable
comments. These are textual information attributes.

The other attributes that may be used in the presentation style are
grouped under the title presentation attributes.

Presentation Attributes

The presentation attributes is a set of attributes used to guide
the presentation of the content information. The presentation
attributes may be included in the presentation style or directly
in the basic page (see Presentation Styles, paragraph 10.14).

Content architecture class is an attribute which specifies
the class of content associated with a basic component of the
document. It implicitly identifies a set of presentation
attributes, control functions, and coding attributes which
are applicable to that specific type of content. For
example, raster graphics content requires a different set of
attributes than does character content. For the NIST ODA
Raster DAP, this attribute will always contain an object
identifier of {28272} designating the contents as raster
'formatted processable content architecture'.

Raster graphics attributes is a set of attributes that may
be used and includes pel path, line progression, clipping,
and pel spacing all of which are discussed below.

Pel path specifies the direction of progression of
successive pels along a line and is expressed as a

direction relative to the horizontal axis of the page
coordinate system.

12



ODA Constituents and Attributes

Line progression specifies the direction of progression of
successive lines and is expressed as a direction relative
to the pel path. Lines of pels are positioned such that
the first pel to be positioned on each line falls on an
imaginary line which passes through the initial point in
the direction of line progression.

Clipping is used to determine the subregion of the entire
pel array, as described by the content portion, which is
to be considered by the content layout and imaging
processes. It consists of two coordinate pairs. The first
pair specifies the first pel that is part of the selected
array. The second pair specifies the last pel that is part
of the selected array.

Pel spacing specifies the distance between two adjacent
pels along a line, in the direction of the pel path. Pel
spacing is the distance measured using the unit Basic
Measurement Unit (BMU) . There are 12 00 BMUs per inch. Pel
spacing is expressed as a ratio. Thus a pel spacing of 6/1
is a ratio of a distance of 6 BMUs to one pel interval.
Since 6 BMUs/pel * (1 inch / 1200 BMUs) = (1 inch / 200
pels) , this corresponds to 200 pels per inch.

7 . 3 Document Layout Structure

The document layout structure consists of a series of layout
objects. Each layout object has an associated set of attributes
which specifies how the document content is to be laid out and
presented to the viewer.

A specific layout structure of a document conforming to the NIST
ODA Raster DAP is a simple two-level hierarchy consisting of a
document layout root and a set of basic pages. See figure 2. The
term "specific" is used to contrast with generic layout structure,
an ODA feature omitted for simplicity from the NIST ODA Raster DAP.
The document layout root and basic page have some attributes in
common and some distinct attributes. The content information
consisting of a raster graphics image, representing an engineering
drawing, illustration, or other raster scanned image, can only be
associated with a basic page. This content may contain either
untiled or tiled raster graphics data.
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Document
Layout
Root

Repeat

Basic
Page (s)

Figure 2 Specific Layout Structure

The document layout root is at the highest level of the hierarchy
in a document layout structure. Its basic purpose is to identify
the subordinate objects that exist at the second level of the
hierarchy. For the NIST ODA Raster DAP, these subordinates can
only be a sequence of one or more basic pages.

The basic page is a basic layout object that corresponds to the
rectangular area used for presenting the raster content which
represents an image.

Figure 3 illustrates the layout structure and associated contents
for a specific document consisting of three basic pages. This
illustration is used to describe several of the relationship
attributes that are discussed in the remainder of this section.

Every layout object must include an object type attribute which
specifies the type of object as being either the root or a basic
page. The object type is then used to identify the set of
attributes that may be specified for that specific object.

Because of the hierarchical nature of the layout structure, every
layout object must be identified with an attribute, object
identifier, which identifies the object uniquely within the context
of the document and within the layout hierarchy. An object
identifier consists of a sequence of integers. Each integer in the
sequence corresponds to a hierarchical level and identifies one
particular object instance at that level. For the three page
example in figure 3, the document layout root, the first level of
the hierarchy, is always identified with a The identifier on
the first page contains a '1 O', the second page a '1 1', and the
third page a '12'. The first integer in the sequence, '1', always

14
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indicates the object belongs to the specific document layout
hierarchy. The second integer within the sequence uniquely
identifies the page within that second level of the layout
hierarchy, in other words, a 'O', '1', or '2' for pages 1, 2, or
3 respectively.

Figure 3 Illustration of Layout Structure

The document layout root additionally contains a relationship
attribute, subordinates, which identifies the set of basic pages
that are immediately subordinate to the document layout root. The
value of this attribute is a sequence of one or more integers.
Each integer corresponds to an immediately subordinate page. In
our example, the value for subordinates would be '0 1 2' which
corresponds to the second digit in the basic page object
identifier. In other words, it identifies the pages 0, 1, and 2

as being subordinate to the root. In our interchange example, this
attribute could be completely omitted because all the basic pages
are implicitly assigned to the layout root. However, future
implementations may require the use of this attribute so
implementors should understand how the attribute may be used.

The basic page has a different relationship attribute, content
portions, which functions similarly to the subordinates attribute.
It is used to specify which content portions are associated with

15
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the basic page. Since there is only one content portion associated
with each page, this value will always be a 'O'. This is discussed
below in Content Portion Description, paragraph 7.4.

An optional attribute is dimensions which specifies the rectangular
size of the page in both the horizontal and vertical directions.
It is specified in BMUs.

Another optional attribute is position which specifies the location
on the page to start laying out the page content. It also is
specified in BMUs.

The optional application comments is used when the content contains
tiled raster graphics data. It contains a sequence of positive
integers, one for each tile in the content portion. The sequence
of integers is a set of indices representing the octet offsets to
the beginning of the respective tiles, starting from the beginning
of the content information. Content information is discussed in
Content Portion Description, paragraph 7.4. The offsets will be
sequenced in the same order as the tiles.

Other optional attributes associated with the basic page are:
presentation style, user visible naune, and user readable comments.
The presentation style was discussed earlier. The user visible
name and user readable comments are textual information attributes.

7.4 Content Portion Description

The content portion description is a constituent of the document
which describes how the raster image is represented. The content
portion description includes two parts: (1) the coding attributes,
content portion attributes, needed to specify the properties of the
content information; and (2) the actual content information (raster
image) . For the NIST ODA Raster DAP, each content portion will be
laid out on a single basic page and will consist of only raster
graphics content.

The content portion attributes is a set of attributes consisting
of content identifier layout, type of coding, and raster graphics
coding attributes.

The content identifier layout is a relationship attribute which
identifies a content portion description uniquely within the
context of the document and is used to refer to that content
portion description from the basic page layout object. It is
a sequence of non-negative integers. For the NIST ODA Raster
DAP, the sequence consists of three integers. The second
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integer of the sequence identifies the basic page. The third
integer uniquely identifies the content portion within a page.
In our example in figure 3, the content portion belonging to the
first page has a '1 0 O' and the content portion belonging to
the second page has a '1 1 O'. Because only one content portion
is allowed on a page in the NIST ODA Raster DAP, the third
integer is always a zero. Jf the first page, '1 O', were
allowed to contain a second content portion for an overlay, the
corresponding identifier would be '1 0 1'. Therefore, both
content portions, '1 0 O' and '101' would be laid out on the
first page, '1 O'.

Type of coding is an attribute which specifies the coding used
to represent the content information. For the NIST ODA Raster
DAP, there are three types of coding: 'T.6 Encoding', 'Tiled
Encoding', and 'Bitmap Encoding'.

'T.6 Encoding' indicates that the entire content information
(image) is not tiled and is in compressed form in accordance
with the CCITT T.6 algorithm.

'Bitmap Encoding' indicates that the entire content
information (image) is not tiled and is in the uncompressed
or bitmap form.

'Tiled Encoding' indicates that the content information is
tiled and that each tile may then be represented in one of
four possible ways: 'T.6 Encoding', 'Bitmap Encoding', 'null
background', or 'null foreground' (see Tile types below).

Raster graphics (gr) coding attributes is a set of attributes
which provide information required for encoding and decoding the
content information as well as other information that is
intrinsic to the content portion and required to layout and
image the content. All of the attributes in this set deal with
how to interpret the content data stream (content information)

,

not how the image is to be presented on the display media. The
attributes are defined as follows:

Number of pels per line specifies the number of pels in each
line within the content information.

Nvimber of lines specifies the number of lines of pels within
the content information.

Tiling offset applies only to tiled content information. It
specifies the location of the pel array within the tile space
by defining the offset of the first pel of the pel array from
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the first pel position of the first tile. This is specified
by a coordinate pair, consisting of two non-negative
integers. Note that these integer values could be larger
than the dimensions of a tile.

Tile types applies only to tiled content information. It is
a sequence of integer values where each integer indicates the
type of coding for the respective tiles in the content
information. For the NIST ODA Raster DAP, the types of tiles
allowed are: null background (0), null foreground (1), T6
encoded (2)

,

and bitmap (5)

.

If tile types is used (it is
optional) , there must be an integer value for each tile. If
it is not used, all tiles must be T.6 encoded.

For the NIST ODA Raster DAP, the tiles are always square and
are 512 by 512 pels in size. Consequently, the number of
lines per tile and number of pels per tile line are never
specified and, in fact, never appear in the DAP.

The content information is that part of the content portion
description which is composed of the content elements, that is,
the raster graphics content that is to be displayed. The
content information, as specified by the type of coding
attribute discussed above, may contain either T.6 encoded, tiled
encoded, or bitmap raster graphics data.

7.5 Detailed View of Document Profile

Now that we have examined the overall structure and content of a
document, let's return to a more detailed view of the dociiment
profile. Many of the attributes used in the profile can be used
in other constituents which were described in the earlier
paragraphs, but their use in the document profile is in a different
context. Some of the attributes are mandatory and others are
optional ("non-mandatory") . The attributes applicable to the
document profile are defined in Table 1 at the end of this section.
This table is a copy of Table 5 from the NIST ODA Raster DAP.

In the discussion that follows, each of the attributes from Table
1 is defined and described in the order in which it appears in the
table. If it is desired to use a default value for any given
attribute at the time of the document layout process, the default
value must be specified in the document profile. Otherwise, the
only default available for that attribute would be that default
value specified in IS 8613.

Specific layout structure: An attribute used if and only if the
document contains any specific layout descriptions. It
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specifies that specific layout objects are 'present' in the
document. For the NIST ODA Raster DAP there will always be
layout object descriptions.

Presentation styles: An attribute used if and only if the
document contains any presentation styles, that is, the
presentation style (s) is (are) 'present' in the document.

Document characteristics: A set of attributes which describes
the characteristics of the document. Most of the attributes in
the document profile are included within this set.

Document architecture class: An attribute which specifies
the architecture class of the document. For the NIST ODA
Raster DAP, this can only be the 'formatted' form which
facilitates the reproduction of a document exactly as
intended by the originator.

Document application profile: An attribute which specifies
the Document Application Profile (DAP) that pertains to the
document. Each DAP is assigned a unique identifier. This
identifier is a number registered with the appropriate
authorities to distinguish this DAP from any other. The
proposed identifier (object identifier of { 1 3 14 11 0 1 1}

)

assigned to the NIST ODA Raster DAP is the one to be used for
interchanging raster graphics data under MIL-R-28002A.

Content architecture classes: An attribute which specifies
the different classes of content allowed in the document.
For the NIST ODA Raster DAP, only 'formatted processable
raster content' is permitted. This is content (raster data)
which carries some of the formatting intentions of the
originator, but which still contains enough of the original
information to be further manipulated by the receiving party.

Interchange format class: An attribute which specifies one
of two types of Office Document Interchange Formats (ODIF)
to be used, either 'A' or 'B'. Only class 'B' is permitted
in the NIST ODA Raster DAP. The rules for using each class
and specifying the order of the data stream are defined in
IS 8613-5.

ODA version: An attribute identifying the standard and
version to which the document conforms.

Document architecture defaults: A set of attributes that
specifies the default attribute values for the document if
the values are to be different from the default values
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specified in IS 8613. This set will be empty if all of the
attributes for a specific document use the default values
specified in IS 8613. The attributes in this set are listed
below;

Content architecture class: An attribute which specifies
the default value for the contents of the document. IS
8613 specifies the default value as 'formatted character
content architecture' which is not allowed; it has no
meaning in the context of raster data. Therefore, the
NIST ODA Raster DAP has specified that this attribute is
mandatory and the value must be an object identifier of
{2 8 2 7 2} for raster 'formatted processable content
architecture'

.

Type of coding: The default encoding specified in IS
8613-7 for raster graphics data is 'T.6 Encoding'. If
the default encoding for the document is to be tiled
raster data, then this attribute will contain a value of
'Tiled Encoding'. The DAP does not allow the less useful
default of 'Bitmap Encoding' to be applied to the entire
document

.

Page dimensions: An attribute which specifies the
non-basic values of the "dimensions" attribute of layout
objects of type 'basic page' used in the document. For
a discussion of what "non-basic'.' means, see non-basic
document characteristics below.

Medium types: An attribute which specifies the non-basic
values of the "medium type" attribute used in the
document

.

Page position: An attribute which specifies the non-basic
values of the "

document

.

page position" attribute used in the

Raster graphics (gr) content defaults: A set of
attributes which specifies the default attribute values
for the specific raster graphics content within the
document if the values are to be different from the values
specified in IS 8613-7. None of the attributes in this
set are mandatory. NIST ODA Raster DAP allows the use of
four attributes:

(1) pel path, which normally has a default of 0,

(2) line progression, which normally has a default
of 270,
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(3) pel spacing, which normally has a default of 4

BMUs (300 pels/in. )f and
(4) clipping, which normally has a default of (0,0)

and (N-1,L-1), where N is the number of pels
per line and L is the number of lines.

If a default of any value other than its normal default
is desired, then the attribute and its default value must
be included in the raster graphics content defaults.

This concludes our discussion of the attributes which make
up the set of document architecture defaults. One more item
remains in the set of attributes which occur in the document
profile. .

.

Non-basic dociiment (doc) characteristics: A set of attributes
used to specify the attribute values for the specific document
if the values are non-basic. A non-basic value is a value for
an attribute that is only allowed by the governing DAP (in this
case the NIST ODA Raster DAP) to appear in the document
interchange if its use is declared in the document profile. All
vendors supporting the DAP would commonly be expected to support
all the basic values, but vendors may not commonly be expected
to support the non-basic values. Before processing a document,
a receiving implementation should look at the non-basic document
characteristics to ensure that it can continue processing the
document. For example, a fall-back procedure might be invoked
rather than simply quitting, e.g., displaying an image at half-
size.

The specification of the values of the attributes in this set
is mandatory only if non-basic values are to be used. For the
NIST ODA Raster DAP, the allowable attributes are: page
dimensions, medium types, pel path, line progression, and pel
spacing. Note that the pel path, line progression, and pel
spacing attributes are grouped within a set called Raster
Graphics Presentation Defaults.

If and only if the image size is larger than the North American
A-E and Legal sizes (spelled out as basic in the DAP) will the
page dimensions and medium types attributes have to be declared
in this section of the document profile. Any user's choice of
an image size up to E is declared as basic in the DAP.

If a pel path of 180 or 270 degrees is to be used, then pel path
will have to be included in this section of the document
profile.
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If a line progression of 90 degrees is to be used, then line
progression will have to be included. And if a pel spacing of
other than 6 BMU (corresponding to 200 pels/in.) or 4 BMU
(corresponding to 300 pels/in.) is to be used, then pel spacing
will also have to be included in this section of the document
profile.

In summary then, the document profile has several attributes that
may be used. Many of them are optional and defaultable so do not
always need to be specified. Table 1, containing the complete list
of these attributes, uses the following notation in the class
column:

o m mandatory attribute
o nm non-mandatory attribute
o M/NM are used for groups of attributes.

Table 1 Document Profile Attributes

Attribute Class Permissible Values

Specif ic-layout-structure m present
Presentation-styles nm present
Document-characteristics M

Document-architecture-class m formatted
Document-application-profile m {— proposed id of

1 3 14 11 0 1 0 —}
Content-architecture-classes m {28272}
Interchange-format-class m B

ODA-version m ISO 8613, 1989-07-04

Document-architecture-defaults M

Content-architecture-class m formatted processable

Type-of-coding nm T.6 Encoding (default)

Tiled Encoding
Page-dimensions nm See DAP table 1,

(Default is NA-A,

9240 X 13200 BMU)

Medium-types nm See DAP table 1,

(Default is NA-A,

9240 X 13200 BMU)

Page-position nm any coordinate pair
within page
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Table 1 Document Profile Attributes (continued)

Attribute Class Permissible Values

Raster-gr-content-defaults
Pel-path

NM
nm 0, 90, 180, 270 degrees

Line-progression nm
(0 is normal default)

90, 270 degrees

Clipping nm
(270 is normal default)
any coordinate pair

Pel-spacing nm
within page
6 BMU (200 pels/in.)

Non-basic-doc-characteristics
Page-dimensions

NM
nm

5 BMU (240 pels/in.)
4 BMU (300 pels/in.)
3 BMU (400 pels/in.)
2 BMU (600 pels/in.)
1 BMU (1200 pels/in.)
(Normal default is 4 BMU;

See DAP table 1,

Medium-types nm

NA-F through NA-K,
roll paper
See DAP table 1,

Raster-gr-presentation-features
Pel-path

NM
nm

NA-F through NA-K,
roll paper

180, 270 degrees
Line-progression nm 90 degrees
Pel-spacing nm 5 BMU (240 pels/in.)

Document-management-attributes
Document Reference

M
m

3 BMU (400 pels/in.)
2 BMU (600 pels/in.)
1 BMU (1200 pels/in.)

Any string of characters
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8 Detailed View of the DAP

8.1 Genealogy

The DAP was created by direct reference to CCITT T.503 [1], an
extremely simple DAP which allows only a single piece of T.6
encoded raster content. Its simple structure formed an appropriate
basis for the NIST ODA Raster DAP.

8.2 Simplifications

Many unnecessary items found in more fully-featured DAPs were
intentionally left out. Primary among these items are elements of
logical structure such as descriptions which allow for chapters,
sections, and paragraphs. Other elements of the layout structure,
such as blocks, frames, and page sets, were also omitted. The only
pages allowed are simple, basic pages.

8.3 DAP Narrowed by MIL-R-28002A

Although some parameters in the DAP allow for great flexibility,
several of these are further limited by MIL-R-28002A.

For example, the DAP follows the ODA convention that specifies a
default pel spacing of 4 Basic Measurement Units (BMUs) . This
equates to 300 pels per inch. MIL-R-28002A requires 300 pels per
inch for technical manuals and illustrations, but 200 pels per inch
for large-format engineering drawings. This means that the
defaulting mechanism inherent in the DAP cannot be used with
engineering drawing scans.

^

Bit ordering of uncompressed data is currently unclear among users
of ODA, but is spelled out as Most Significant Bit (MSB) to Least
Significant Bit (LSB) in MIL-R-28002A.

MIL-R-28002A requires systems to export images with sizes which are
multiples of eight; the DAP has no similar restriction.

Using a checklist in MIL-R-28002A, other parameters are left to the
determination of the contracting officer and may be narrowed by
restrictive language in the contract document. These could include
disallowing bitmapped tiles except in the case of reverse

^ The DAP uses the notion of pel spacing rather than pels per
unit length (the reciprocal) . The pel spacing is thus a distance
measured using the unit BMU (basic measurement unit) . There are
1200 BMUs per inch. Pel spacing is expressed as a ratio, rather
than simply as a number. A pel spacing of 6/1 is a ratio of a

distance of 6 BMUs to one pel interval. Since 6 * (1/1200) =

(1/200), this corresponds to 200 pels per inch.
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compression, requiring rotation of the image to proper viewing
orientation (rather than merely describing the proper viewing
orientation) , and requiring the zeroing of the unused portions of
tiles. These issues are further considered in the Technical
Concepts section. (See also MIL-R-28002A section 6.2.)

8.4 Proforma and Notation

The proforma and notation for ODA DAPs is defined in Annex F of IS
8613-1. It describes in detail the format for a DAP. It also
specifies a meta-language to be used in writing a DAP, specifically
the technical specifications in section 7.

The meta-language may be thought of as a higher level language
similar to the high level programming languages such as COBOL,
Pascal, etc. The ASN.l Definitions may be thought of more like a
lower level assembly programming language. However, in either
case, the meta-language and ASN.l Definitions define the structure
of the Raster Interchange Format (RIF)

.

Note: The DAP in MIL-R-28002A was developed based upon a draft
version of Annex F. Since publishing MIL-R-28002A, some changes
have been made to the format of the proforma and notation in Annex
F. These formatting differences will be corrected in the next
version of MIL-R-28002 which will probably be published in late
1991.

The following terms are used in document application profiles.
They are the reserved keywords of the DAP proforma and notation.
Their definitions, as found in Annex F, are:

REQ
PERM
DIS
DEFINE
SPECIFIC:

FACTOR:
$
{ANY_VALUE}

#

[.]

required,
permitted,
disallowed,
defines a macro.
announces attributes specified for
objects.
announces a common set of constraints.
begins a macro invocation.
any attribute or parameter value
permitted by IS 8613.
indicates parameter or
control function name.
indicates an optional syntactic item.
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8.5 Elements of the DAP

The remainder of this section 8 of the tutorial discusses details
of the different elements of the DAP and how they arise from the
standards. The full text of the proforma and notation section of
the NIST ODA Raster DAP is included (see DAP Technical
Specification, paragraph 8.7). A DAP Technical Specification
section is an unambiguous definition that can be read by automated
systems such as compilers and test suites. These suites could
check for consistency and implementability of the DAP. This is the
objective of a project called Testing of ODA Compliance (TODAC)

,

a joint effort of the Canadian Department of Communications and the
United Kingdom National Computing Center. TODAC will also check
ODA Office Document Interchange Format (ODIF) data streams for
conformance to IS 8613.

8.6 Format of DAP Section 7

In section 7 of the DAP, there is a description for each type of
constituent that is allowed in a document conforming to the DAP.
Each description may include three primary elements of information:
macro definitions, factor constraints, and constituent constraints.

Macro definitions provide a shorthand mechanism for use later
in the notation.

Factor constraints describe the attributes and their associated
values which apply to all constituents within that specific
category, i.e., factor constraints for the layout structure
apply to all the layout objects.

Constituent constraints describe the attributes and their
associated values which apply specifically to each constituent
in that category, i.e., for the layout structure, there is a
constituent constraint for the Document Layout Root and one for
Basic Page.

8.7 DAP Technical Specification

All of the paragraph numbers (7...) below in the smaller font are
the same as defined in the DAP. They are retained in this section
8 for easy reference back to the DAP.

7 SPECIFICATION OF CONSTITUENT CONSTRAINTS

7.1 DocLinent Profile Constraints

7.1.1 Macro Definitions

26



Detailed View of the DAP

The page dimensions below are the dimensions of the entire
scanned data set, prior to the application of clipping. The
nominal page sizes are the sizes of the particular paper media
on which the image is intended to be rendered.

-- Basic page dimensions. --

DEFINECBasicPageOimension,"

{ #horizontal C <=40800 },#verticalC <=52800>,
-- Any size equal to or smaller than the actual F>age size of ISO

A1 and ANSI E portrait. --

[
#horizontal < <=52800 },#verticaU <=40800 ) >

-- Any size equal to or smaller than the actual page size of ISO

A1 and ANSI E landscape.
")

-- Non- basic page dimensions. --

DEFINE ( NonBas i cPageD i mens i ons ,

"

C #horizontal C40801 . .48000}, #vertical

C52801..211200}
-- Any size larger than the range of basic values in ANSI E

portrait and equal to or smaller than the full size of ANSI K

portrait.

I

#horizontal {52801 . .21 1200}, #vertical

{40801.. 48000}}
-- Any size larger than the range of basic values in ANSI E

landscape and equal to or smaller than the full size of ANSI K

landscape.

DE F I NE (Nomina IPageSizes,"

-- ISO Page Sizes --

#horizontal {9920}, #vertical

ISO A4 Portrait (210mm x 297mm)

j
#horizontal {14030},

ISO A4 Landscape (297mm x 210mm)

j
#horizontal {14030},

ISO A3 Portrait (297mm x 420mm)

I
#horizontal {19843},

ISO A3 Latxiscape (420mm x 297mm)

j
#horizontal {19843},

ISO A2 Portrait (420mm x 594mm)

I
#horizontal {28063},

-- ISO A2 Landscape (594mm x 420mm)

j
#horizontal {28063},

ISO A1 Portrait (594mm x 841mm)

I
#horizontal {39732},

ISO A1 Landscape (841mm x 594mm)

j
#horizontal {39732},

ISO AO Portrait (841mm x 1189iim)

I
#horizontal {56173},

ISO AO Landscape (1189nm x 841mm)

-- ANSI Page Sizes --

j
#horizontal {10200},

-- ANSI A Portrait (8.5in x Ilin) -

I
#horizontal {13200},

-- ANSI A Landscape (Ilin x 8.5in)

{14030}

#verti cal {9920}

#vertical{19843}

#vertical{14030}

#verti cal {28063}

#verti cal {19843}

#vert i ca I {39732}

#verti cal {28063}

#vertical{56173}

#verti cal {39732}

#verti cal {13200}

#vertical{10200}
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#horizontal (10200},

ANSI Legal Portrait (8. Sin x Hi
#horizontal <16800},

ANSI Legal Landscape (Hin x 8.5

#horizontal <13200},
ANSI B Portrait (Hin x 17in) -

#horizontal <20400},

ANSI B Landscape (17in x Hin)
#horizontal <20400},

ANSI C Portrait

#hori zontal

ANSI

(17in X 22 in)

<26400},

C Landscape (22in x 17in)

#hori zontal <26400},

ANSI D Portrait (22in x 34in)

#hori zontal <40800},

ANSI D Landscape (34 in x 22 in)

#horizontal <40800},

ANSI E Portrait (34in x 44in)

#hori zontal <52800},

ANSI E Landscape (44in x 34in)

#horizontal <33600},

ANSI F Portrait (28in x 40in)

#horizontal

ANSI

<48000},

F Landscape (40in x 28in)

#horizontal <13200},
ANSI G Portrait (Hin x 90in) •

#horizontal <108000},

ANSI G Landscape (90in x Hin)
#hori zontal

ANSI

<33600},
H Portrait (28in x 143in)

#horizontal <171600},

ANSI H Landscape (143in x 28in)

#hori zontal <40800},

ANSI J Portrait (34in x 176in)

#horizontal <211200},

ANSI J Landscape (176in x 34in)

#hori zontal <48000},

ANSI K Portrait (40in x 143in)

#horizontal <171600},

ANSI K Landscape (143in x 40in)

#vertica

n) --

#vertica

in) --

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

#vertica

<13200}, #vertica

-- Foldouts --

I
#hori zontal

Foldout Portrait (Hin x Hin) --

I
#tiorizontal <16800}, #vertica

Foldout Landscape (Hin x Hin) --

I
^horizontal <13200), #vertica

-- Any portrait size larger than the typical

Hin) including 11 inch roll paper --

I

#horizontal <>= 16801},#vertica
-- Any landscape size larger than the typica

X Hin) including 11 inch roll paper --

")

DEFINE(FDA," formatted (0)")

I <16800}

l<10200}

I <20400}

l<13200}

I <26400}

I <20400}

I <40800}

I <26400}

I <52800}

I <40800}

I <48000}

I <33600}

I <108000}

l<13200}

l<171600}

I <33600}

1(211200}

1(40800}

1(171600}

1(48000}

1(16800}

1(13200}

l<>= 16801}

foldout size (Hin x

1(13200}

I foldout size (Hin

DEFINE(DAC,"

Document-prof i I e«W)ocument- characteristics

<#Oociii*ent-archi tecture-class}} ")
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OEFINECFPR," (.2 6 2 7 2>") -- Raster formatted processable --

7.1.2 Constituent Constraints

7. 1.2.1 DocunentProf i le

(

-- Presence of docunent constituents --

$FDA: REQ Speci fi c- layout-structure {'present'},

PERM Presentation-styles {'present'};

-- Document characteristics --

REQ Docunent-appl ication-prof i le {-- Refers to clause 8

of the MIL-R-28002A DAP for

the permitted values for this

attribute. --},

REQ Doc-appl-prof i le-defaults {

-- Dociment architecture defaults --

The Docunent architecture defaults section is used to define any defaults
to be used in the data stream other than the standard ODA
defaults

.

REQ #content-archi tecture-class {$FPR},

PERM #di mens ions {$Bas i cPageD i mens i ons

SNonBas i cPageD i mens i ons}

,

PERM #medi Lin-type {

REQ #nomi na 1 -page- si ze {SNominal Pages izes}.

REQ #side-of-sheet {ANY_VALUE} },

PERM #type-of-coding {'T6 encoding'

1
'tiled encoding'},

PERM #page-posi tion {ANY_VALUE},

PERM raster-gr-contents-defaults {

PERM #pel-path {ANY_VALUE},

PERM #l ine-progress ion {any'value}.

PERM #pel-spacing {ANY~RATIO = 6/1 4/1},

DIS #compression { ' uncompressed ' }

,

PERM #cl ipping {ANY_VALUE},

FDA, used below, indicates the formatted document
architecture. This is used in this DAP to keep the document
structure as simple as possible.

REQ Docunent-archi tecture-class {$FDA},

REQ Content-architecture-classes {SFPR},

FPR, used above, indicates formatted processable content. It
is used in this DAP to allow access to the tiling mechanism
that is only permitted in IS 8613 Part 7 Addendum under the
formatted processable content architecture.

REQ Interchange-format-class {-- Refers to clause 8
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of the M1L-R-28002A DAP
for the definition of the

permitted values for this

attribute.

REQ OOA-version
{#standard-or- recommendation <;<character- string- const raint>
::= "ISO 8613"},

#publ i cat ion- date {<charac t er - string- constraint>
::= "1989-07-04"} >,

-- Non-basic document characteristics --

The Non-basic document characteristics SGCtion IS USGd tO idGntify any
non-basic attribute values contained in the data stream.

PERM #Page- dimensions TSNonBasicPageDimensions},

PERM #Medium- types

REQ #nominal-page-size

REQ #side- of -sheet

PERM #Ra-gr-presentat i on- features
PERM #pel-path

PERM #line-progression

PERM #pe I -spacing

DIS #compression

{SNominalPageSi zes},

{ANY_VALUE>,

i

{'180-degrees'

'270-degrees'>,

{'90-degrees'},

{ANY_RAT10 <> 6/1 4/1},
{'uncompressed'}.

Basic values are: 6/1 (6 BMU / 1 pel space = 200 pels per
inch) or 4/1 (300 pels per inch). All other values would be
non-basic.

-- Docunent management attributes --

REQ Docunent -reference {ANY_VALUE}};

7.2 Logical Constituent Constraints

No logical constituents applicable in this subclause.

7.3 Layout Constituent Constraints

7.3.1 Diagrams of Relationships of Layout Constituents

The notation used for the structure diagrams is that specified in

Annex A of ISO 8613-2.

Docunent

Layout

Root

1

REP

Basic

Page

7.3.2 Macro Def ini t ions
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None Applicable.

7.3.3 Factor Constraints

FACTOR: ANY -LAYOUT <

SPECIFIC:

PERM Object-type
PERM Object- identifier

PERM Subordinates

PERM User-visible-name

PERM User-readable-comment

>

CVIRTUAL>,

{ANY_VALUE>

(VIRTUAL},

(ANY_VALUE>

(ANY VALUE}

The above attributes beginning with object-type may be used in
either the document-layout-root or the basic-page; this is
what is meant by ANY-LAYOUT in this DAP.

FACTOR: ANY-PAGE :ANY-LAYOUT (

SPECIFIC:

PERM Object-type ('BASIC-PAGE'},

PERM Dimensions (SBasicPageD intensions
j

SNonBas i cPageD i mens i ons}

,

PERM Page-position (ANY_VALUE},

}

Because there is only one type of page (basic-page )

,

the above
attributes can only be used with the basic page.

7.3.4 Constituent Constraints

7.3.4. 1 DocunentLayoutRoot

DocumentLayoutRoot : ANY-LAYOUT (

SPECIFIC:

REQ Object -type

REQ Subordinates

}

( ' DOCUMENT_LAYOUT_ROOT '

}

(SUB_ID_OFTBasicPage)+},

Subordinate identifiers are used to uniquely identify each
basic page under the document_layout_root . The plus sign indicates an
incrementing subordinate ID is associated with each succeeding
basic page.

7. 3. 4. 2 BasicPage

BasicPage : ANY-PAGE (

SPECIFIC:

RED Object-type

PERM Mediun-type
('BASIC_PAGE'},

(#nomi na I - page- s i ze

(NON_BASIC}, #side- of -sheet

(ANY_VALUE}};
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PERM Application-comnents {:SEQ_INTEGERS},
-- See subclause 8.2 --

PERM Content-portions {ANY_VALUE),

Raster graphics content occurs here because it is only
associated with a basic page. This DAP has no other objects
serving this purpose.

PERM Dimensions

PERM Position
PERM Presentation-style
PERM Presentation-attributes

PERM #raster-attributes

PERM Pel -path

PERM Line-progression

PERM Pel -spacing

PERM Clipping

{;#horizontal{

#f ixed{ANY_VALUE>},

#verticaU#fixed{ANY VALUE}}

>.

{#fixed{ANY_VALUE}},

{STYLE ID 0F(PStyle3},

{

{

{ANY_VALUE},

{ANY_VALUE},

{ANY_VALUE},

{ANY^VALUE} } }; }

The Presentation-attributes (above) Can be attached directly to the
basic page without the use of the presentation style
mechanism. Alternatively, these attributes may be defined in
a separate presentation style object, in which case, matching
presentation style identifiers must be used in the basic page
object (see Presentation Styles, paragraph 10.14).

7. A Layout Style Constraints

No layout style constraints applicable in this subclause.

7.5 Presentation Style Constraints

7.5.1 Macro Def ini t ions

DEFINE(R-Pres-Attr,"
PERM Pel-path

PERM Line-progression

PERM Pel -spacing

PERM Clipping
")

7.5.2 Factor Constraints

FACTOR: ANY-PRESENTAT ION-STYLE {

RED Presentation-style-identifier {ANY_VALUE},

PERM User- readable-comments {ANY_VALUE},

PERM User-visible-name {ANY_VALUE},

}

{ANY_VALUE},

{ANY_VALUE},

{ANY_VALUE},

CANY~VALUE},

Because there is only one presentation style, these three
attributes are only associated with PStyle3 ,

defined in the
next paragraph.

7.5.3

Constituent Constraints
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7. 5. 3.1 PStyle3

PStyle3 :ANY-PRESENTATION-STYLE C

REQ Content-architecture-class {SFPR>,

PERM Presentation-attributes {SR-Pres-Attr},

>

7.6 Content Portion Constraints

7.6.1 Raster Graphics Content Portion

DEFINE<T6,

DEFINE (Bitmap,

DEFINECTiled,

"ASN.1 C2 8 3 7 0>")

"ASN.1 C2 8 3 7 3>")

"ASN.1 {2837 5>")

PERM Content-identifier-layout {CONTENT_ID_OF( raster-content-

portion)},

PERM Type- of -coding {$T6
j
SBitmap

j
STiled},

PERM Coding-attributes {

PERM #Niiri)er-of- lines {ANY_VALUE>,

RED #NLinber-of-pels-per- 1 ine {ANY_VALUE},

PERM #Nunber-of-pels-per-t i le- 1 ine {512),

PERM #NLinber-of-lines-per-ti le {512>,
-- Note: The number-of-pels-per- I ine and number-of-pels-per-ti le- I ine need not be used in the DAP

because they are fixed at 512 pels.

PERM #Ti ling-offset {ANY_VALUE),

PERM #Tile-types {'null background'
|

'null foregrourxi'
|

'T.6 encoded'
|

'bitmap encoded')

PERM Content -informat ion {RASTER),

7.7 Additional Usage Constraints

No other usage constraints are currently defined.
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9 Coding Concepts

9.1 ASN.l Notation

ASN.l provides a very formal and rigidly defined notation for
describing protocols and standards. A good working knowledge of
ASN.l and the Basic Encoding Rules is essential to a successful
implementation of a MIL-R-28002A Type II encoding or decoding
program.

ASN.l is a formal description language based on the concept of data
types and values for those types. All objects to be interchanged
are either primitive or constructed data types. Primitive types
are simple elementary types such as an integer or octet string.
Constructed types are those that have been built up from various
simple types or other constructed types. A large set of predefined
data types exists and application specific ones may be created.

ASN.l provides powerful mechanisms for expressing the restriction
of types to other types or to ranges of values.

Recursive definitions are permitted.

It would seem possible to implement MIL-R-28002A Type II in several
ways: (1) compile section 7 of the DAP with a "DAP Compiler", which
directly generates C code from the DAP (nothing like this yet
exists), (2) compile the ASN.l Definitions describing the DAP into
C code using an ASN.l compiler (these do exist), or (3) directly
write C code or use any other programming language to implement the
structures in the ASN.l Definitions describing the DAP. It should
be noted that there are certain semantical descriptions in the DAP
that are not present in the ASN.l Definitions; therefore, these
semantical meanings are lost when using an ASN.l compiler versus
a DAP compiler. Similarly, when generating C code versus using an
ASN.l compiler, some of the rigidity and restrictions may be lost
if the implementor is not careful.

9.2 Sample of ASN.l Definitions

Below is an excerpt from the ASN.l Definitions which represent the
source statements for the implementation of the NIST ODA Raster
DAP. The entire listing of this file appears in ASN.l Definitions,
Appendix A.

The definitions are in a form processable by the Free Value
(Freeval) tool (see Tools, section 11). This file was used as
input to the Free Value tool which was used to evaluate and verify
the correct ASN.l syntax. The tool was also used to insert values
for parameters specific to a given document and to encode the
transfer values (discussed later in this section)

.
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This example of a Type II file illustrates the use of the full
range of available parameters. Some parameters that could be
defaulted to save small amounts of storage have been explicitly
specified to help demonstrate how they are represented.

Comments may be used in ASN.l and are identified with a double
hyphen (— )

.

This tutorial also uses additional comments which are
interspersed within the ASN.l Definitions and appear in a different
font.

Excerpt. . .

.

Interchange Data Element

Rif-Module

DEFINITIONS ::=

BEGIN

Interchange-Data- Element :: =

docunent - prof i le [0]

layout-object [2]

content-portion [3]

presentation- style [7]

CHOICE {

IMPLICIT Document-Prof i le-Descriptor,

IMPLICIT Layout -Object-Descriptor,

IMPLICIT Text-Unit,

IMPLICIT Presentation-Sty le-Descriptor

>

All the objects to be interchanged are either primitive (simple,
elementary) types like integer, boolean, or octet string, etc.

,
or are

further defined as constructed (built up of other types)

.

The Rif-Moduie (raster interchange format) itself is the first such
object definition which is a constructed type. It begins with
a DEFINITIONS ::= and is contained within a begin ... end block. An
interchanged document can consist of several interchange-Data-E laments.

Which and how many of them are used will depend upon the
contents of the specific document. The Rif-Moduie has the rules to
create each interchange data element that the DAP might specify.
For this reason, it is a choice. A different recipe applies
depending on which type of item is to be interchanged next.
Each choice must be uniquely tagged, and is identified with a
number in brackets. For example, the dociment-profile has a tag of
zero. The document-profile is further defined by a reference to
Docunent-Prof i le-Descriptor

.

Document-Profile-Descriptor ::= SET {

specif ic- layout-structure [1] IMPLICIT NunericString OPTIONAL,

docunent-characteristics [2] IMPLICIT Document-Characteristics OPTIONAL,

docunent-management-attributes [3] IMPLICIT Docunent-Management-Attributes OPTIONAL,

presentation-styles [63 IMPLICIT NunericString OPTIONAL

>
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The document profile descriptor is a set; that is, it consists of
the items following in the braces, occurring in any order.
Among those items, the ones listed as optional are not mandatory.

IMPLICIT is a keyword which saves space when the data is reduced to
bytes in the encoding process. It indicates that in building
the tag for a given object, the type for the object is not
needed.

The code that follows describes the usage formatted (O) for
docunent- architecture- cl ass. This indicates that the interchanged value
is a zero, but that zero is simply the defined representation
for the formatted type of document architecture class. The word
'formatted' is used in ODA ASN.l Definitions as an enumerated
data name. It has a value of zero and does not appear in the
interchange data stream.

Note that the document-appUcation-profiie has an OBJECT IDENTIFIER assigned to
it. This will be registered as a unique identifier for the NIST
ODA Raster DAP when the DAP moves to the OSI Stable
Implementation Agreements.

Document-Characteristics ::=

docunent-architecture-class [1]

non-basic-doc-characteri sties [2]

docLinent-appl ication-prof i le [4]

content-archi tecture-classes [5]

interchange-format-class [6]

oda- version [8]

standard

publication-date

doc-appl-prof i le-defaults [10]

SET {

IMPLICIT INTEGER i

formatted (0)>

OPTIONAL,

IMPLICIT Non-Basic-Doc-Characteristics
OPTIONAL,

IMPLICIT OBJECT IDENTIFIER,
-- Cl 3 14 11 0 1 1>,

-- proposed object ID

IMPLICIT SET OF OBJECT IDENTIFIER OPTIONAL,
-- C 2 8 2 7 2 >,

IMPLICIT INTEGER Cif-b (1)},

IMPLICIT SEQUENCE C

Character-Data,

Date- and- Time> OPTIONAL,

IMPLICIT Doc-Appl-Profile-Defaults OPTIONAL

>

large portion skipped

-- RASTER GRAPHIC PRESENTATION ATTRIBUTES

Raster-Graphics-Attributes : : =

pel-path [0]

1 ine- progress ion [1]

clipping [4]

pel -spacing [5]

SET C

IMPLICIT One-Of-Four-Angles OPTIONAL,

IMPLICIT One-Of-Two-Angles OPTIONAL,

IMPLICIT Clipping OPTIONAL,

Pel-Spacing OPTIONAL
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One-Of - Four-Ang I es INTEGER <

dO (0), -- 0 degrees

d90 (1), -- 90 degrees

d180 (2), -- 180 degrees

d270 (3) -- 270 degrees

}

One-Of -Two-Ang I es INTEGER {

d90 (1), -- 0 degrees

d270 (3) --270 degrees

>

Measure-Pai

r

::= SEQUENCE C

[0] IMPLICIT INTEGER

[0] IMPLICIT INTEGER

horizontal

vertical

>

In the code above, we see a sequence for Measure-Pair. This is similar to
a SET, except the ordering must be preserved.

The Basic Encoding Rules9.3

The Basic Encoding Rules define one way to actually encode ASN.l
objects into binary values for interchange (transfer values) using
a syntax called Office Document Interchange Format (ODIF) . ODA
permits other encoding rules to be used. In fact, a Standard
Generalized Mark-up Language (SGML) encoding, using Office Document
Language (ODL) , is defined in ODA. However, the Basic Encoding
Rules are the only rules currently specified in the NIST ODA Raster
DAP (Appendix A to MIL-R-28002A)

.

A detailed understanding of the Basic Encoding Rules is not
required to understand MIL-R-28002A Type II. In fact, users of a
library of ASN.l routines would probably never need to understand
encodings at the bit or byte level. Only a programmer of elemental
ASN.l input and output routines would need such a detailed
understanding. These individuals should refer directly to ASN.l
(IS 8824) and Basic Encoding Rules (IS 8825) standards to assure
a proper implementation.

This section provides a brief introduction to the Basic Encoding
Rules. The key idea is that these codes are best left to programs
to read and write. One would not wish to read a business letter
by viewing hexadecimal ASCII codes; one would use a word processing
program.

The Basic Encoding Rules are similar to many file formats in that
for each object they encode, they specify a type, a length, and
then a value. Each type is specified by a tag.
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Each tag belongs to one of four classes of tags, defined by a two
bit pattern. A tag also has a five bit tag number which was chosen
in each case to be unambiguous in the context of other tags. A one
bit flag, which indicates whether the value to which the tag
refers, is constructed or primitive is also present in the tag.
Constructed values or objects are built up from other objects.

Figure 4 indicates how the tag identifiers are built up from the
class, tag number, and constructed flag of a given ASN.l object.
Tag identifiers also have a long form for handling tag numbers
greater than 30. We show only the short form.

1 0

1

0 0 0 1 0

1 0 1 0 0 0 1 0

1 I

A 2

Bit Number in Byte

Tag Class - cont-spec

Constructed Rag

Tag Number - 2

Assembled
Tag Identifier

Hexadecimal Version

Figure 4. Constructing Tag Identifiers.

There are four classes of tags. Shown below are their names, their
two-bit codes used in constructing tag identifiers, and their use:

Universal 00 Types that are defined in IS 8824,
e.g., INTEGER, OCTET STRING. [13]

Application 01 Types that are defined for the
specific application, e.g., ODA has
defined APPLICATION 0 to be a string
containing only digits and spaces.

Context-specific 10 Types which are defined only for a

specific context such as SET or
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SEQUENCE which were illustrated
earlier.

Private 11 Not used in MIL-R-28002A.

The length associated with an object includes the length of all
objects contained within it. Figure 5 shows the two length
encoding schemes: definite and indefinite length. The definite
length method can have either a short or a long form. The short
definite form is only valid for contents with a length of 0 to 127
whereas the long definite form is valid for any definite length,
including small values that could use the short definite form. For
primitive objects and simpler constructed objects, it is relatively
easy to anticipate their length. In this situation, the definite
length encoding is used.

Short definite form:

0
I

0«ngff) )

Long definite form:

1 • • • •

I '''''' 1 1 ’ ' I I I ' I I I I I 11 I

(« of suo««ou.nt
) ^ J

.

{ octtts )

Indefinite form:

1 0 0 0 0 0 0 0 constructed contents octets •••

(inOarmita langth)

00000000 00000000
1 I III 1 I

< ' ‘ ' I

(and of cpmano )

Figure 5. Definite and Indefinite Length Encoding.
This figure is extracted from Gaudette [5].

For complicated tagged objects, it might not be possible to
determine their lengths until the lengths of their sub-elements are
known. In this case, indefinite length encoding becomes useful.
This method begins the object without specifying its length. A
sequence of sub-elements then appears. The end of the object is
marked by appending an end-of-contents flag, two bytes of zeros.
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Indefinite length encoding may be easier for a writing program when
it encounters complicated objects, but it makes a reading program's
job more difficult: it is not possible to simply skip over the
large object even if it is not of interest— it must be parsed in
detail in order to find the end-of-contents flag. This parsing
examines only the type and length of each sub-element. Each
sub-element which is not an end-of-contents flag can then be
skipped over by use of its length information.

9.4 Transfer Values

Transfer values are hexadecimal listings that specify the actual
binary octets (bytes) placed in an interchanged file. They are the
result of applying the Basic Encoding Rules to the ASN.l
Definitions. A standard indenting scheme makes it easier to
understand the nesting of objects.

Although the DAP notation and ASN.l Definitions describe the entire
range of all possible interchanged files, the transfer values is
very specific— it describes a single instance of an interchanged
file.

Test Chart Data, Appendix B, contains the entire listing of the
data values describing a particular test chart document. The Free
Value tool can insert these specific data values into the ASN.l
Definitions found in Appendix A. The resulting transfer values are
shown in Test Chart Transfer Values, Appendix C. The reminder of
this section contains an excerpt from the Appendix C transfer value
listing along with some explanations describing how the transfer
values were derived. The listing was produced by the Free Value
tool (see Tools, section 11)

.

The only items which actually appear in the interchanged data are
the octets shown as hexadecimal values; words, decimal points, or
items in angle or square brackets are placed in the listing by the
Free Value tool to aid readability and do not occur in the
interchanged data.

Items in angle brackets are decimal lengths. Items in square
brackets are decimal tags. Items occurring in pairs are
hexadecimal digits. Each pair of hexadecimal digits represents one
octet. In the discussion below, binary values are shown in
parentheses. While going through this encoding, it is helpful to
refer to the ASN.l Definitions describing the interchange-oata-E lenient in the
Rif-mcxJuie (see ASN.l Definitions, Appendix A) .

<201 >

aO 81 c6 [0] constr <198>
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Each interchange-Data-Eiement in the transfer values listing begins with
a decimal number in angle brackets showing the length in octets
of the entire Interchange-Oata-E lament . Encoding the first CHOICE,

document-profile, of the Interchange-Data-Element reSUltS in the first transfer
entry 'ao 8i c6'. The tag identifier 'ao', refer to figure 4,
stipulates a context-specific (10) ,

constructed (1) transfer
value with a tag of zero (00000)

:

(10 )

( 1 )

( 00000 )

(10100000) = aO hexadecimal.

From the ASN.l Definitions, we know that the item having the tag
tO] in the present context is the document-profile. From this,
we see that the document-profile is of type Oocument-Profiie-Oescriptor.

The ' 81 ' uses the long definite form of length and specifies the
number of octets in the length value of the structure that will
follow. That is, the first bit of the octet (1) designates a
long definite form and therefore the following bits (0000001)
is a length indicating that one octet follows which in turn
contains the length of 'c6' for the document-profile. The actual
length of the value for the document-profile is 'c6' or 198
octets

.

81 01 [1] <1>
•

31

Encoding the first element in the set of the oocument-Profiie-oescriptor,

specific- layout-structure, results in the second and third entry '8ioi3i'.

The '
81 ' stipulates a context-specific (10), primitive (0) ,

transfer value having tag (00001). From the ASN.l Definitions,
we know the item having the tag [1] in the present context is
the specific- layout-structure. Also from the ASN.l Definitions, we know
that this object's value is a Numeric String represented by
ASCII characters. The length of the transfer value, 'oi', is one
octet shown in the short definite form and the value is '3i'.

In this example, there is only one such character in the string,
and it represents the number one.

86 01 [6] < 1 >

31

Encoding the fourth element in the set of the Docunent-Profiie-Oescriptor,

presentation-styles, results in the fourth and fifth entry '86 0i3i'. The
'86' stipulates a context-specific (10), primitive (0), transfer
value for the presentation-styles (00110), tag C6] . Again, the length
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of the transfer value, 'oi', is one octet in the short definite
form and the value is '

31 ' which is a single digit Numeric
String.

a2 81 a4 [2] constr <164>

Encoding the second element in the SET of the Document-Prof i le-Descnptor

,

docunent-characteristics, results in the sixth entry 'a2 81 a4 ' . The ' a2
'

stipulates a context-specific (10) , constructed (1) ,
transfer

value for document-characteristics (00010) , tag [2]. The '
81 ' again is a

long definite form with the 'bA', or 164, being the length in
octets of the document-characteristics Object.

. 81 01 [1] <1>

00

Encoding the first element in the set of the Document-characteristics,

docunent-architecture-ciass, results in the Seventh and eighth entry '8i oi

00 '. The '
81 ' stipulates a context-specific (10), primitive (0)

,

transfer value for document-architecture-class (00001), tag [1]. The length
of '

01 ' indicates that the following value is contained within
the one octet. The transfer value, 'oo', is an integer value of
zero to indicate a formatted document-architecture-class.

NOTE: This tag of '8i' is the same as occurred earlier on the
second entry, but because it is located in a different area of
the data stream, it has a different meaning. This illustrates
why the term "context-specific" is used to describe this type
of tag.

. a2 2f [2] constr <47>

Encoding the second element in the set of the Dociment-characteristics,

non-basic-doc-characteristics, results in the ninth entry 'a2 2f'. The 'a2'

stipulates a context-specific (10) , constructed (1) , transfer
value for non-basic-doc-characteristics (00010), tag [2]. The length Of ' 2f

'

is a short definite form indicating the non-basic-doc-characteristics object
is 47 octets long.

. a2 Oa [2] constr <10>

The item <io> in the line above is a comment which indicates that
this object is ten bytes long. We already knew this, however,
because the hexadecimal 'Oa' earlier on the line is the length
specifier. Counting the bytes in the five lines below which go
to a deeper level of indenture (more than four dots) shows there
are indeed ten bytes making up this object, not counting the one
tag byte and one length byte of 'a2 0a'.
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. . . . 30 08 [UNIV 16] constr <8>

80 02 [0] <2>

27 d8

80 02 [0] <2>

33 90

. a8 Of [8] constr <15>

. 30 Od [UNIV 16] constr <13>

30 08 [UNIV 16] constr <8>

80 02 [0] <2>

27 d8

80 02 [0] <2>

33 90

02 01 [UNIV 2] <1>

00

. a4 10 [4] constr <16>

. . . . 89 01 [9] <1>

00

. . . . 8a 01 [10] <1>

03

. ac 08 [12] constr <8>

aO 06 [0] constr <6>

02 01 [UNIV 2] <1>

04

02 01 [UNIV 2] <1>

01

Referring to the object represented in the eleven lines above and
beginning with a4 io [4] constr <i6>, we see that it is a constructed
object made up of smaller objects. The word "constr" inserted by
the Free Value tool is actually redundant. We could have come to
the same conclusion by several other means: (1) the indenting
structure below that line shows other objects; or (2) the bit
structure of an a4 by the Basic Encoding Rules indicates a
constructed type (bit 6 of 8 is a 1)

.

The [4] on that same line is the tag number of that object in this
current context, non-basic-doc-characteristics. This context sensitivity means
that another object of a completely different type may also have
the same tag, but one can tell them apart because both will never
appear in the same context. The 4 was extracted from the tag a4.

. . 84 06 [4] <6>

2b Oe Ob 00 01 01

. a5 06 [5] constr <6>

. . . 06 04 [UNIV 6] <4>

58 02 07 02

. . 86 01 [6] <1>

01

. . a8 16 [8] constr <22>

. . . 43 08 [APPL 3] <8>

49 53 4f 20 38 36 31 33

. , . 44 Oa [APPL 4] <10>

31 39 38 39 2d 30 37 2d 30 34

. aa 43 [10] constr <67>

, aO 2f [0] constr <47>
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. . . . 80 04 [0] <4>

58 02 07 02

. a2 08 [2] constr <8>

80 02 [0] <2>

27 d8

80 02 [0] <2>

33 90

. . . . a6 Od [6] constr <13>

30 08 [UNIV 16] constr <8>

80 02 [0] <2>

27 d8

80 02 [0] <2>

33 90

02 01 [UNIV 2] <1>

00

Above we see several tags identified by the Free Value tool as UNIV
2, UNIV 16, UNIV 6, APPL 3, APPL 4, etc. These universal tags are
identified in IS 8824 Table 1 as below:

UNIV 2 Integer type
UNIV 6 Object identifier type
UNIV 16 Sequence and Sequence-of types

The application tags are defined within the ODA realm of
"application." They are shown in IS 8613 Part 5 Annex B to be:

APPL 3 Character-Data
APPL 4 Date-and-Time

. a9 06 [9] constr <6>

. . . . 80 01 [0] <1>

00

. . . , 80 01 [0] <1>

00

. aa 06 [10] constr <6>

. . . . 86 04 ' [6] <4>

58 03 07 05

. a2 10 [2] constr <16>

. . , 80 01 [0] <1>

00

. . . 81 01 [1] <1>

03

. . . a5 08 [5] constr <8>

. aO 06 [0] constr <6>

02 01 [UNIV 2] <1>

04

02 01 [UNIV 2] <1>

01

a3 17 [3] constr <23>

. a7 15 [7] constr <21>

. a5 13 [5] constr <19>

. . . 43 11 [APPL 3] <17>

74 69 6c 69 6e 67 20 74 65 73

74 20 69 6d 61 67 65
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... Creating transfer values continues until all ASN.l Definitions
have been satisfied . .

.
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10 Technical Concepts

This section discusses questions likely to arise in the minds of
implementors in the course of reading MIL-R-28002A or the DAP.
Much of the explanation given in this section would have been
inappropriate to include in a military specification, which is
intended to be brief.

10.1 Encoders and Decoders

It is worth noting that encoders (writers) and decoders (readers)
of Type II files have differing needs for generality.

Programs which create Type II files may be relatively simple
because they may be hard-coded to produce a specific file that
meets the specifications of the contract and that still remains
compliant with the document application profile (DAP) . This allows
a simpler conversion of data out of a given system format for
export to other organizations.

For example, encoding programs may use definite or indefinite
length encoding, may or may not include the optional tile index,
may or may not zero out unused portions of partial tiles, may or
may not create documents with sizes divisible by eight, etc.
Writers may freely rely on default values for as many parameters
as they are allowed according to the DAP.

Programs decoding Type II files must be more general in that they
must be prepared to receive data from a wide range of writers, each
of which is producing files in the manner simplest for them.

10.2 Converters versus Native Systems

Systems that store data internally in a format close to that of an
ODA document are called native systems. There is some advantage
to having a native system, although differing implementation
requirements may make it impractical in many cases.

Non-native systems must implement file converters for translation
of interchanged documents . This can add some overhead at import
and export time.

10.3 Bit Order

The proper ordering of bits within bytes (octets) is a subject of
industry-wide dispute. The traditional method in facsimile
equipment for compressed data is to pack code bits into bytes in
"up" fashion, that is, least significant bit (LSB) to most
significant bit (MSB) . The most widespread method used in sending
bitmapped (uncompressed) data to computer display adapters is with
a "down" ordering (MSB to LSB) . This MSB to LSB bit ordering has
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also become a common representation for compressed data in many PC
and workstation implementations.

In the absence of any clear and decisive word from the
ISO/CCITT/ODA community, the Department of Defense directed in
MIL-R-28002A that the MSB to LSB bit ordering be used for both
uncompressed and compressed data.

It is conceivable that ISO/CCITT will rule that for ODA
implementations these two differing techniques be used: the "up"
direction for instances of compressed data and the "down"
direction for instances of bitmapped data. This means that both
orderings could occur among tiles of the same image.

In light of all this uncertainty, it is recommended that readers
of Type II files be prepared to handle both bit orderings of the
compressed data stream. MIL-R-28002A states that according to the
interchange needs of a given contract, this may be specified as a
requirement.

In the design process, it would be prudent to plan for writing and
reading both compressed bit orderings, especially if such support
comes more cheaply during the early development phases.

If the ODA community adopts the same approach, MIL-STD-1840 will
have to be modified to support a bit-ordering flag, so both kinds
of files can be identified.^

10.4 Padding/Byte Boundaries

Some systems may derive efficiencies from handling documents which
have sizes which are multiples of eight. MIL-R-28002A requires an
encoding program to export documents having such sizes.

Decoding programs may be required by contract to import documents
from other systems which allow for arbitrary dimensions. They may
do this either natively, or by padding out lines with zeros to

^ It is possible to automatically sense the uncompressed bit
ordering by considering both possibilities among many pairs of
adjacent bytes—the proper bit order is the one which, on average,
maximizes the white or black run lengths. In T.6 compressed data,
it is also possible to sense the bit order—simply examine the last
few bytes of the compressed block for the end-of-facsimile-block
(EOFB) code. They will be OOh lOh Olh (or a bit-shifted
equivalent) for the MSB to LSB case and OOh 08h 80h (or a

bit-shifted equivalent) for the LSB to MSB case.
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dimensions which are multiples of eight, or by truncation (since
it is unlikely that this will lose significant data)

.

A related issue is whether compressed data has byte boundary
constraints. The T.6 standard assumes that a T.6 compressed data
block will have zeros (called pad bits) placed after the valid bits
in the last, partial byte. The next data item begins on a byte
boundary. Byte boundaries are a major issue only for T.4
compression, which is not permitted under MIL-R-28002A.

10.5 Partial tiles

In Type II tiled files, a document's size along either dimension
will generally not be a multiple of 512 pels. This means that some
unused data can exist in tiles around any or all of the document's
four edges. In IS 8613 Part 7, this unused data is not considered
to be information. Please refer to figure 6.

Decoding programs should therefore behave as if garbage data will
exist in those pels and guard against its presentation.

Unless specified in the contract that the un-imaged pels be set to
background, encoding programs have the option of leaving garbage
in those pels or zeroing them out prior to compression. It is
understood that compression will improve if zeros are in the unused
portion of the tile.

It is further understood that some systems may get a needed price
or performance benefit from not zeroing that data. For example,
at a quality assurance (QA) workstation, an operator may perform
dynamic clipping of scans of poorly registered aperture cards.
Leaving garbage in the partial tiles and simply changing the
clipping parameters in the file would avoid having to recompress
the peripheral tiles.

Referring again to figure 6, we notice it shows only one band of
partial tiles around the periphery of the tile grid. This is not
the only possible case; it is possible to have one or several
unused tile(s) between any partially used tile and the edge of the
tile grid. For the upper left corner of the pel array, this is
equivalent to saying that the tiling offset measure pair
coordinates are not necessarily less than or equal to 512. This
is not a particularly useful feature, but it should be planned for
in implementations.
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Figure 6. Tile array and partial tiles.

What is particularly useful is the clipping function illustrated
in figure 6. This feature allows an intelligent scanning subsystem
to identify the borders of the "good" region of the scan and merely
paste the appropriate clipping coordinate pairs into the file. It
does not need to recompress the tiles to remove the trimmed areas.
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10.6 Tile Ordering

During interchange, the tiles must appear in the file in an order
which is primarily along the pel path direction and secondarily
along the line progression direction.

Many systems have to internally store tiles in random order because
the tiles leave parallelized hardware in unpredictable order or
because a series of tile-local editing sessions have occurred. At
interchange time, however, these tiles must be properly ordered.

10.7 Orientation

For Type II documents, the manner in which the ODA raster
architecture deals with orientation requires the use of two
attributes. The pel path and line progression directions specified
for the document at interchange time guide the reader during the
imaging process. To get proper viewing, a reader will take pels
from a compressed or uncompressed data stream (file) and place them
on the screen or paper in the directions indicated. The decoding
program will lay down the first line of pels along the pel path
direction and the second line along a path parallel to the first,
but displaced from it along the line progression direction.

The decoding system knows its own requirements. If the target
device is a display, the pels may be placed in memory in one
organization. If the target device is a narrow printer, the pels
may be placed in memory by the decoding program in a different way.
The point is that the orientation parameters found in the file are
purely descriptive, not prescriptive.

The pel path direction may have any of four values and the line
progression direction can be at either of the two possible right
angles to it. Therefore, this model can describe images which are
not only rotated, but also mirrored either vertically and/or
horizontally. This allows the orientation parameters to describe
how to image a file which might have resulted from scanning the
back side of an aperture card or paper sepia. This procedure might
have been done in order to improve image quality.

Refer to figures 7 and 8 for an illustration of the possible
orientations

.
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Figure 7. Position of Pels, Portrait Document
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Figure 8. Position of Pels, Landscape Document
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If a mix of scans is done as a batch and the file writer assumes
all of the scans have a certain orientation when in fact they do
not, then a QA post-process will be necessary. The QA operator
would view each scan, check its quality, perhaps perform a clipping
operation, and then identify which direction would be "up" for
proper viewing orientation. The orientation parameters would end
up in the file, which until that point would have had incorrect
orientation parameters. No other changes or actual rotation would
be required.

It is worth noting that the DAP requires all tiles to have the same
orientation.

10.8 Rotation to Proper Viewing Orientation

MIL-R-28002A allows the contract to optionally specify that all
documents be rotated where necessary to achieve proper viewing
orientation with pel path direction set to 0 and line progression
direction set to 270. If this option has been specified, the QA
process described above would require an additional step of
rotating any document which was improperly scanned. This
contracting option would be specified in systems where the viewing
subsystem is not powerful enough to perform at display time any
rotation which may be required because of earlier
random-orientation scanning.

10.9 Uncompressed Bit Sense

Raster data represents each pel in the source document by a zero
or a one. Differing conventions exist in industry as to whether
a one represents a light or a dark picture element. The situation
is further confused by the existence of both photographic positive
and photographic negative source documents, e.g., aperture cards,
blueprints, blue lines.

MIL-R-28002A states that an uncompressed image or tile shall
represent the "information" in a source document by one bits and
the "background" by zero bits. The "information" pels in an image
are those which make it differ from a blank image. Such pels are
typically (though not necessarily) grouped into run lengths shorter
(on average) than are "background" pels.

This representation assures harmony with T.6 encoding when such
images or tiles are later compressed. T.6 coding best compresses
short runs of ones and longer runs of zeros.

In T.6, the correct use of ones and zeros in compressed data is not
open to confusion. It specifies the coding unambiguously.
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10.10 Database Issues

In Type II files, a document may contain multiple pages (as pages
are defined within ODA) . These pages may contain several images
of a multiple frame aperture card. They may also contain the
original image and a scaled down overview image. In this latter
case, the main image appears as the first page. The sheets of a
multiple sheet paper drawing or multiple card aperture card drawing
may also appear as pages within the same document. This requires
a prior agreement between the exchanging parties or in the
contracting document. This agreement identifies the allowed uses
of this mechanism and how these uses are to be distinguished from
each other.

10.11 Definite versus Indefinite Length

When encoding various data objects in ASN.l, a choice exists
between using definite length encoding and indefinite length
encoding.

Definite length encoding has an explicit length specified for an
object. This applies to the entire containing object, even if it
is constructed of many smaller objects. A reader that may be
uninterested in the internal details of the object can safely skip
ahead a known number of bytes.

This will not work for writers. A writer must have foreknowledge
of the size of the entire object before even writing out any of its
contained objects, which may themselves have variable sizes. An
enormous stack may be required in order to buffer pending objects.

This contrasts with indefinite length encoding, where an explicit
length is not given. Instead, a flag indicates the end of the
object. A reader is then required to parse all the contained
objects in order to not miss the flag. This slows down readers.
It does, however, remove the need for a writer to have a large
stack as described above. This becomes particularly important when
creating interchange files containing tiled raster data. It may
be more advantageous for the creator to use indefinite length
encoding for the content-portion and the content -informat ion ( See Test Chart
Transfer Values, Appendix C) .

10.12 Basic versus Non-basic versus Default Values

Basic values are those commonly used values that may be placed by
encoders into a parameter without any explicit statement of the
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intent to do so. Decoders are expected to be able to deal with all
basic values.

Non-basic values are non-commonly used values which may appear in
the associated parameter and must be called out by encoding
programs in a section near the top of the document, well before
they are used. This allows decoding programs to quickly discern
if they are able to process the file. The non-basic values are
specified in the non-basic-doc-characteristics portion of the
document-characteristics portion of the document-profile (see ASN.l
Definitions, Appendix A) . Decoders may not be able to support
non-basic values; however, ISO encourages implementors to support
both basic and non-basic values.

A value not listed as basic or non-basic is not permitted, unless
it occurs via a default. This is not always as restrictive as it
might seem— {ANY_VALUE} is sometimes listed as non-basic.

The defaulting mechanism operates as follows. If a parameter is
not specified where it occurs, the parameter assumes the
corresponding value specified for the next object up in the
hierarchy of objects, e.g., tile to page, page to document. These
defaults, if not stated in the document profile, are found in IS
8613 .

10.13 Null Tiles

Each tile in a Type II file may be of a different type. It may be
T.6 compressed, bitmapped, null foreground, or null background.
A tile that has a tile type of "null background" will have a null
pointer in the tile index and will be imaged as background without
a need to draw raster content from the file—in fact it has none.

10.14 Presentation Styles

There are two alternatives for designating the proper presentation
attributes which are to be used in presenting raster graphics
information on a page. These attributes include pel-path,
line-progression, clipping, and pel-spacing. As can be seen in the
ASN.l Definitions (Appendix A), the presentation attributes are
used to describe the Layout-Object-Description-Body; in our case
the layout object is the Basic Page. One alternative is to assign
the presentation attributes (with a tag of 6) directly to the Basic
Page.

A second alternative is to use a presentation style (having a tag
of 17) . Of course, if all the ODA default values are used then no
presentation attributes will have to be designated at all. The
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default values for these attributes are a pel-path of 0, a
line-progression of 270, a clipping rectangle marked by the two
points (0,0; N-1,L-1), and a pel-spacing of 4 BMU (300 dpi).

If a document consists of only a single page or if a document has
multiple pages each with one unique presentation attribute
requirement, then the presentation attributes, if required, may be
assigned directly to the Basic Page. The Presentation Style
constituent need not be used.

If, on the other hand, a document consists of multiple pages with
several pages sharing the same presentation attribute description
(same pel-path, line-progression, etc.), then it would be more
practical to use the Presentation Style constituent.

The use of presentation style is illustrated in Appendices B and
C. Note that the style-identifier in the Interchange Data Element
for Presentation Style is '5 o' and that the presentation-style
attribute in Interchange Data Element for Document Layout Basic
Page contains a value of 'so'. This identifier serves as a linking
mechanism between the Presentation Style constituent and the
appropriate Basic Page constituent. If the document illustrated
had many pages, all consisting of the same presentation
characteristics, then all of the additional Basic Page descriptions
would reference the same presentation style of 'so'.

If a document consisted of many pages with three different
presentation styles, then there would have to be a Presentation
Style described for each: the first with a style-identifier of 's

o', the second with 'si', and the third with 'S 2 '. Then each page
would reference the appropriate presentation style with its
presentation-style attribute containing either 'so', '5i', or 'S2'.

In a multiple page document, the use of presentation styles allows
the user to define a set of presentation styles with each one being
unique. Then a Page description refers to the appropriate
presentation style. If styles are not used, then the presentation
attributes would have to be repeated on every page even though they
would contain identical descriptions.
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11 Tools

11.1 Free Value tool, ASN.l Compilers

The Free Value Tool is a set of development tools for working with
ASN.l defined protocols or profiles. It can improve the
programmer's understanding of ASN.l syntax by allowing parsing,
transformation of profile structures into actual C language data
structures, and conversions into and out of transfer format.
Because it is highly general, it is not suited to production
implementations

.

The term "free value" comes from the fact that the result of
running the tool is not a particular representation of one
document, but rather a set of data structures and operations
capable of properly encoding any of the defined class of documents.
The variables of the data structure are "free" to assume any one
value out of the allowed range of values.

The Free Value tool comes as part of the OSIkit which is a
collection of tools for the application of Estelle and ASN.l that
were developed by NIST. Documents for these tools are distributed
by the National Technical Information Service (NTIS) of the U.S.
Department of Commerce. This software is not supported. The
manual with the Free Value tool [5] (which is also available
without the program) contains a valuable introduction to ASN.l
notation.

ASN.l compilers are also available commercially from several
vendors

.

11.2 Libraries, API's

An implementor may also wish to consider simpler libraries of
callable routines which write or read the objects defined in the
DAP after the calling application fills in an appropriate data
structure.

There is discussion within the ODA SIG of the possibility of
developing applications programming interfaces (APIs) for ODA,
which could lead to standardized libraries.
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12 Glossary

All definitions are taken IS 8613, Part 1, except where otherwise
specified.

Attribute

.

An element of a constituent of a document that has a
name and a value and that expresses a characteristic of the
constituent or a relationship with one or more constituents of the
document

.

Constituent . A set of attributes that is one of the following
types: a document profile, an object description, a presentation
style, a layout style, or a content portion description.

DAP

.

The specification of a combination of features defined in IS
8613, intended to form a subset to fulfil the requirements of an
application.

Document profile. A set of attributes which specifies the
characteristics of the document as a whole.

Document layout root. The composite object of the specific layout
structure at the highest level of the hierarchy.

Formatted document architecture. A form of representation of a
document that allows the presentation of the document as intended
by the originator and that does not support editing and
(re) formatting.

Formatted orocessable content architecture. This is intended to
be laid out, reformatted and imaged by the recipient in accordance
with the originator's intent. (Part 7)

Layout characteristics. The attributes which guide the layout
structure of a layout object.

Line progression direction. The direction of progression of
successive lines of pels within a basic layout object.

Pel path direction. The direction of progression of successive
pels along a line within the basic layout object.

Presentation attributes. Attributes which guide the format and
appearance of an object's content.

Presentation style. An constituent of the document, referred to
from a basic logical or layout component, which guides the format
and appearance of the document content.
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Appendix A ASN.1 Definitions

This appendix contains the complete listing of the ASN.l
Definitions of an implementation of the NIST ODA Raster DAP. The
ASN.l Definitions are defined in a single module referred to as
"Raster Interchange Format (RIF) Module."

The ASN.l Definitions are a subset of the ODA ASN.l Definitions
defined in IS 8613-5, IS 8613-7, and the Addendum to IS 8613-7.
These definitions were developed by the National Institute of
Standards and Technology using the Free Value tool. Some
constructions which may seem peculiar exist in order to work around
limitations in those tools such as their lack of support for
macros. For example, if macros were available to process object
identifiers, the commented-out line " --<28272}" found below could
have been properly pasted in without the use of a comment.

An example of how data values for a specific document would be
assigned to each of the source code attributes is found in Test
Chart Data, Appendix B.

Interchange Data Element

ASN.l Definitions for Raster Interchange Format (RIF)

Ri f-Module

DEFINITIONS ::=

BEGIN

I nterchange-Data-E lament : : = CHOICE <

document - prof i le [0] IMPLICIT Document-Prof i le-Descriptor,

layout -object [2] IMPLICIT Layout-Object-Descriptor,

content -port ion [3] IMPLICIT Text-Unit,

present at ion- style [7] IMPLICIT

>

Presentation- Style-Descriptor

Docunent-Prof i le-Descriptor : : = SET C

specif ic- layout-structure [1] IMPLICIT Numericstring OPTIONAL,

document-characteristics [2] IMPLICIT Document-Characteri sties OPTIONAL,

docLinent -management - at t r i butes [33 IMPLICIT Document-Management-Attributes OPTIONAL

presentation-styles [6] IMPLICIT

}

Numericstring OPTIONAL

Docunent- Characteristics . SET C

docunent - arch i tecture- c 1 ass [1] IMPLICIT INTEGER (

formatted (0)>

OPTIONAL,

non-basic-doc-characteri sties [2] IMPLICIT Non-Basic-Doc-Characteri sties

OPTIONAL,

docunent-application-prof i le [4] IMPLICIT OBJECT IDENTIFIER,
-- Cl 3 14 11 0 1 1},
-- proposed object ID

content-architecture-classes [5] IMPLICIT SET OF OBJECT IDENTIFIER OPTIONAL,
-- C 2 8 2 7 2 },

interchange- format -class [63 IMPLICIT INTEGER Cif-b (1)},

oda-version [83 IMPLICIT SEQUENCE C

standard Character-Data,

publication-date Date-and-Time} OPTIONAL,

doc-appl -prof i 1 e-defaults [103 IMPLICIT Doc-Appl-Prof i le-Defaults OPTIONAL

>
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Doc-Appl-Prof i le-Defaults

docunent-archi tecture-defaults

raster- gr- content -defaults

::= SET C

[0] IMPLICIT Document-Architecture-Defaults,

[2] IMPLICIT Raster-Gr-Content-Defaults OPTIONAL

>

Document -Architecture-Defaults

content-archi tecture-class

page-dimensions

med inn-type

page- posit ion

type- of -coding

[0]

[2]

[6]

[9]

[10]

SET {

IMPLICIT Content-Architecture-Class OPTIONAL,

IMPLICIT Measure-Pair OPTIONAL,

IMPLICIT Medium-Type OPTIONAL,

IMPLICIT Measure-Pair OPTIONAL,

Type-Of-Coding OPTIONAL

>

Non-Basic-Doc-Characteri sties

page-dimensions

ra-gr- presentation- features

med inn- types

[2]

[4]

[8]

SET {

IMPLICIT SET OF Dimension-Pair OPTIONAL,

IMPLICIT SET OF Ra-Gr-Presentation-Feature OPTIONAL
IMPLICIT SET OF Medinn-Type OPTIONAL

Document -Management-Attributes
document - desc r

i
pt i on [7]

SET {

IMPLICIT Document -Descript ion OPTIONAL

>

Document -Descript ion

document - ref erence [5]

SET {

Document -Ref erence OPTIONAL

>

Document -Reference

unique- reference

descr
i
pt i ve- reference

:: = CHOICE {

OBJECT IDENTIFIER,

Character-Data

Character-Data

Date- and- Time

-- LAYOUT DESCRIPTORS

::= [APPLICATION 3] IMPLICIT OCTET STRING

::= [APPLICATION 4] IMPLICIT PrintableString

Layout -Object -Descript or

object-type

descriptor-body

SEQUENCE {

Layout-Object-Type OPTIONAL,

Layout -Object-Descriptor-Bo^ OPTIONAL

)

Layout-Object-Type INTEGER {

document -layout -root (0),

page (2)

>

Layout -Ob j ect -Descr iptor-Body : : = SET {

object- identifier Object -or- Cl ass- Identifier OPTIONAL,

subordinates [0] IMPLICIT SEQUENCE OF

Numericstring OPTIONAL,

content-portions [1] IMPLICIT SEQUENCE OF

NnnericString OPTIONAL,

position [3] IMPLICIT Measure-Pair OPTIONAL,

dimensions [4] IMPLICIT Dimension-Pair OPTIONAL,

presentation- attributes [6] IMPLICIT Presentation-Attributes OPTIONAL,

user- readable- comments [8] IMPLICIT Comment -St ring OPTIONAL,

user- visible-name [14] IMPLICIT Comment -St ring OPTIONAL,

med inn-type [16] IMPLICIT Mediim-Type OPTIONAL,
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presentation- style

appl ication-conments

[17] IMPLICIT Style-Identifier OPTIONAL,

[25] Appl i cat ion- ConiDents OPTIONAL

Object -or- Cl ass- Identifier ll- [APPLICATION 1] IMPLICIT PrintableString

Style-Identifier :: = [APPLICATION 5] IMPLICIT PrintableString

Conment-String :: = OCTET STRING

Dimension-Pair :: = SEQUENCE C

hori zontal [0] IMPLICIT INTEGER,

vertical CHOICE t

fixed [0] IMPLICIT INTEGER,

variable [1] IMPLICIT INTEGER}

}

Medium- Type : : = SEQUENCE C

nomi nal-page-size Measure- Pair OPTIONAL,

side-of-sheet INTEGER { unspecified (0),

recto (1),

verso (2) >

OPTIONAL

}

Appl i cat ion- Comments • -r SEQUENCE C

object -appl -comm- encoding [0] IMPLICIT SEQUENCE OF INTEGER

>

-- STYLE DESCRIPTORS

Presentation- Style-Descriptor • • s SET C

style- identifier Style-Identifier,

user- readable-comments [0] IMPLICIT Comment -St ring OPTIONAL,

user-visible- name [1] IMPLICIT Comment -St ring OPTIONAL,

presentation-attributes [3] IMPLICIT Presentation-Attributes OPTIONAL

}

Presentation-Attributes • • = SET i

content-archi tecture-class Content-Archi tecture-Class OPTIONAL,

raster- graphics -attributes [1] IMPLICIT Raster-Graphics-Attributes OPTIONAL

>

Content-Archi tecture-Class :: = OBJECT IDENTIFIER

--{28272}

-- TEXT UNITS

Text -Uni

t

SEQUENCE {

content-portion-attributes Content-Port ion-Attributes OPTIONAL,

cont ent - i nf 0 rma t i on Content- Information OPTIONAL

}

Content- Portion-Attributes • • = SET {

content - i dent i f i er- layout Content - Port i on- 1 dent i f i er OPT I ONAL

,

type- of -coding Type-Of-Coding OPTIONAL,

raster-gr-coding- attributes [2] IMPLICIT Raster-Gr-Coding-Attributes OPTIONAL

Content-Portion- Identifier := [APPLICATION 0] IMPLICIT PrintableString
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Type-Of-Coding
other-coding

::= CHOICE {

[6] IMPLICIT OBJECT IDENTIFIER
-- C28370 or 28373 or 28375}
-- Other Types not used

}

Content-Information ::= CHOICE {

one-octet-string OCTET STRING,

seq-octet-string SEQUENCE OF OCTET STRING >
-- NOTE: Content- Information ::= OCTET STRING is defined in IS 8613-5,

but an errata is being submitted to change the description to

a choice to support tiled raster graphics.

-- RASTER GRAPHIC PRESENTATION ATTRIBUTES

Raster -Graphics -Attributes : : =

pel -path [0]

line- progress ion [1]

clipping [4]

pel-spacing [5]

One- Of -Four -Angles • • r

One- Of -Two- Angles

Measure-Pair ::=

horizontal [0]

vertical [0]

Clipping

f i rst-coordinate-pai

r

second-coordinate-pai

r

Coordinate-Pai

r

x-coordinate

y-coordinate

Pel -Spacing ::=

spacing [0]

length

pel -spaces

null [1]

-- RASTER GRAPHICS COOING ATTRIBUTES

Raster-Gr-Coding-Attributes ::=

number-of-pels-per- I ine [0]

SET {

IMPLICIT One-Of-Four-Angles OPTIONAL,

IMPLICIT One-Of-Two-Angles OPTIONAL,

IMPLICIT Clipping OPTIONAL,

Pel-Spacing OPTIONAL

>

INTEGER {

dO (0), -- 0 degrees

d90 (1), -- 90 degrees

d180 (2), -- 180 degrees

d270 (3) -- 270 degrees

>

INTEGER {

d90 (1 ),
-- 0 degrees

d270 (3) --270 degrees

>

SEQUENCE {

IMPLICIT INTEGER,

IMPLICIT INTEGER

}

SEQUENCE {

[0] IMPLICIT Coordinate-Pair OPTIONAL,

[1] IMPLICIT Coordinate-Pair OPTIONAL

>

SEQUENCE C

INTEGER,

INTEGER

>

CHOICE {

IMPLICIT SEQUENCE i

INTEGER,

INTEGER },

IMPLICIT NULL
-- [1] null not used

}

SET {

IMPLICIT INTEGER OPTIONAL,

64



Appendix A - ASN . 1 Definitions

nun*>er-of- lines [1] IMPLICIT INTEGER OPTIONAL,

-- nLirt)er-of-pels-per-tile-line [6] IMPLICIT INTEGER OPTIONAL,
-- number-of-pels-per-ti le- I ine is always a constant 512
-- nunt>er-of-lines-per-tile [7] IMPLICIT INTEGER OPTIONAL,
-- number-of- I ines-per-ti le is always a constant 512

ti ling-offset

ti le- types

[8] IMPLICIT Measure-Pair OPTIONAL,

[9] IMPLICIT SEQUENCE OF Tile-Type OPTIONAL

)

T i le-Type INTEGER C

nul 1 -background (0),

nul l-foreground (1).

encoded- t6 (2),

bi tmap (5)

} -- T.4 not supported

-- RASTER GRAPHICS PRESENTATION FEATURES

Ra-Gr-Presentat ion- Feature : : =

pel-path [9]

1 ine- progress i on [10]

pel-spacing [12]

-- RASTER GRAPHICS CONTENT DEFAULTS

Raster-Gr- Content -Defaults

pel-path [0]

line- progress ion [1]

pel-spacing [5]

END

CHOICE {

IMPLICIT One-Of-Four-Angles,

IMPLICIT One-Of-Two-Angles,

Pel -Spacing

>

SET {

IMPLICIT One-Of-Four-Angles OPTIONAL,

IMPLICIT One-Of-Two-Angles OPTIONAL,

Pel -Spacing OPTIONAL

>
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This appendix demonstrates the insertion of specific data values
for each attribute into the ASN.l definitions as shown in Appendix
A. It illustrates a test chart as seen in figure 9.

The resulting transfer values are seen in Test Chart Transfer
Values, Appendix C.

The test chart image used was created by the CALS Test Network and
was prepared and placed into the proper format by the National
Institute of Standards and Technology using the Free Value tool.

The bitmapped raster file representing the image is 2560 pels by
3584 lines and therefore has exactly 5 by 7 , or 35 tiles. The
image of interest is actually 2550 pels by 3300 lines which will
fill an 8.5 by 11 inch page at 300 pels per inch with no margins.
Within this inner image are border lines at all its edges. Since
the containing bitmapped raster file comprises full tiles, there
is an excess white space of 10 pels per line to the right of the
inner image. Similarly, there are 284 unused (white) lines below
the inner image.

In figure 9, the hard copy illustration of the test chart has been
reduced for reproduction purposes.

If we imagine the tiles to be sequenced from left to right and top
to bottom (the proper tile ordering according to MIL-R-28002A)

,

every tile but 13, 14, 19, and 24 has its number rendered in text
in its upper right corner.

Tile 1 contains text which displays the size in inches, the
resolution in dpi, the width in pels, and the height in lines.
Tile 19 is an all white tile. Tile 24 is an all black tile. Tiles
8, 9, 13, and 14 have an X between them, running from the upper
left of 8 to -the lower right of 14, and from the lower left of 13

to the upper right of 9. There are also 3 wedges in these 4 tiles,
one between 8 and 13, one between 9 and 14, and one between 13 and
14. The 24 other tiles are mostly white with each outlined in
black.
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Figure 9 . Test Chart
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Interchange Data Elements

Source Data Values for Tiled Raster Test Image

Using all possible available parameters

Using nul I ti les

Interchange Data Element for Document Profile

DEPRINT Interchange-Data-Element ::=

docunent-prof i le C

specific-layout-structure "1", -- present

presentation-styles "1", -- present

document-characteristics (

document-architecture-class 0, -- formatted

non-basic-doc-characteristics {

page-dimensions <; {

horizontal 10200,

vertical fixed 13200 } ),

medi nil-types { i

nominal -page-size {

horizontal 10200,

vertical 13200 >,

side- of -sheet 0 > >, -- unspecified

ra-gr-presentation-features i

pel-path 0, -- dO

line-progression 3, -- d270

pel -spacing spacing {

length 4,

pel-spaces 1 } > },

docnnent-appl icat ion-prof i le i 1, 3, 14, 11, 0, 1, 1 ),

content-architecture-classes < ( 2, 8, 2, 7, 2 > },

interchange-format-class 1, -- if-b

oda- vers ion {

standard '49534F2038363133'H, -- ISO 8613

publication-date "1989-07-04" },

doc-appl-prof i le-defaults {

docnnent-architecture-defaults {

content-architecture-class { 2, 8, 2, 7, 2 },

page-dimensions {

horizontal 10200,

vertical 13200 >,

medinn-type i

nominal -page- size <

horizontal 10200,

vertical 13200 >,

side- of -sheet 0 >, -- unspecified

page-position <

horizontal 0,

vertical 0 >,

type-of-coding other-coding { 2, 8 ,3, 7, 5 } >,

raster-gr-content-defaults {

pel-path 0, -- dO

line-progression 3, -- d270

pel -spacing spacing {

length 4,

pel-spaces 1 > > > },

document-management-attributes {

document -descript ion {

document - reference descr
i
pt i ve- reference
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y

'74696C696E672074657374206960616765'H } >
-- tiling test image

ENCODE
-- DECODE Interchange-Data-Element

ENPRINT

Interchange Data Element for Presentation Style

DEPRINT Interchange-Data-Element ::=

presentation-style <

style-identifier "5 0",

user-visibl e-name ' 50726573656E746174696F6E73 ' H,
-- Presentations

user- readab I e- comments ' 537461 6E6461 72642044656661 756C74205661 6C756573 ' H

,

-- Standard Default Values

presentation-attributes {

content-architecture-class { 2, 8, 2, 7, 2 >,

raster-graphics-attributes {

pel-path 0, -- dO

line-progression 3, -- d270

clipping {

first-coordinate-pair {

x-coordinate 0,

y-coordinate 0 },

second-coordinate-pair f

x-coordinate 2549,

y-coordinate 3299 > ),

pel -spacing spacing i

length 4,

pel -spaces 1 > } >

>

ENPRINT

ENCODE

Interchange Data Element for Document Layout Root

DEPRINT Interchange-Data-Element ::=

layout-object {

object-type 0, -- document- layout -root

descriptor-body C

object- identifier "1",

subordinates { "0" > }

>

ENPRINT

ENCODE

Interchange Data Element for Document Layout Basic Page

DEPRINT Interchange-Data-Element ::=

layout-object C

object -type 2,

descriptor-body <

object-identifier "1 0",

content-portions C "0"

position {

horizontal 0,

vertical 0 ),
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dimensions {

horizontal 10200,

vertical fixed 13200 >,

presentation-style "5 0",

user- visible- name '5061676520496E666F72606174696F6E'H,
-- Page Information

user- readable- conments

'66756C6C2070616765203578372074696C6520666F726D6174'H,
-- full page 5x7 tile format

application-comments {

object-appl-comm-encoding {

4, 2016, 2174, 2336, 2495, 2739, 3018, 3166, 4896, 5648, 5876,

6166, 6325, 7116, 8724, 8949, 9236, 9392, 0, 9554, 9786, 10079,

10241, 0, 10404, 10631, 10929, 11089, 11251, 11412, 11645,

11871, 12037, 12204, 12370 > } >
-- tile index of zero indicates tile is absent (null)

ENPRINT

ENCODE

Interchange Data Element for Content Portion

DEPRINT Interchange-Data-Element ::=

content-portion {

content-portion-attributes {

content- identifier- layout "1 0 0",

type-of-coding other-coding { 2, 8, 3, 7, 5 },

raster-gr-coding-attributes {

number-of -pels-per- I ine 2550,

number-of - 1 ines 3300,

tiling-offset (

horizontal 0,

vertical 0 ),

tile- types C

2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 . 0 ,

2 , 2 , 2 , 2 , 1 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 > > ),
-- tile 19 nul I -background, 24 nul I -foreground

content- information seq-octet-string {

'26A44703506C3416C8E06A1AFD2F6470350D7E97B2381A86BF42601429438223A5DA48

8E904475A118FFFFFFFFF841F8FFFFFFFFFFFFFFFFFFFF9488E22E6611D4C90CDB36CD

B36C9C644CCC1938C884433FF0C2E559472ACA72ACA72ACA72ACA72ACA201061061030

58617DAFFFFFFFFFFFFFF8FFAEA3E711B45D11E36FF3CCDB083CDC47CDC7223A30FE81

14384475F27AA6B4102E8223A4BFB309156511F45594E559561709045D20461204A8AB

2970AFFFE7CA53A364922AC1697A5A5B2A35FFFF8FFE3EFFFB5F8ECA0D7DF7A5E97C7F
C6CBCFF82FC7FFFFA5F5D696C2FE557F944157FF4547E52EABF1FF651D7FFA5FDF9B5F

E60175E5D7FFEB9B5FE107247F2509A6A488B540934106107B4D34107FB408130815AF

111111111111F111111111111111C7D2CEC297E105ED7B58F88FFFFFFFFFFFFFFFFFF9

30471 1C65211C4719419222819C472F954A2ACA265528AB28E55941C182C3FE8223AFD
04475FFE3FE38E4E8DAC71FCC3F3D6719B7F27D4BE4FA97A2ACACE1F45594E55946DFC
892D2653A352D2938FFFF8FFA4D7A52BC7FF1B2CDA7C985E9208BA285E9728FFE51051

B7FFD249947FA5E607FE60175FB4107247ED041C91ED7FB4D78888888888888888FFFF

FFFFFFFFFFFFFFFFFF93044991A0CE23911044557CA1A2AE0C161E5157F1F1FFF3AA36

92CF59C799B3088F1788F9B820FE4D1FC3E8AB28E4E0AB056114384822E90230830BC8

92653A4BFF95FE87F1FFDAFF8FFFF05FC985A08BA4BF95AFFFD151FFD26511FF36BFFF

FCBAF6BFFDADAFF688E9AF11111111111111111FFFFFFFFFFFFFFFFFFFFFF2048BA399

C45D1219E44C1FFFE8AB2B2185FFFF8FFE822EBD95E6B2505873711F371C88E8C3F11F
1167F99A45594461208BA408C2409515651B057F0CAEA5FFE3EFFE932821594A3FF05F

8FE32907A52ABFE8A8FCA3655F2AFFA59B5FFFAE6D7FB5C942083FDA0409840AD 78888

888888888E3E7696BF6BC7FFFFFFFFFFFFFFFFFCED697903C86CDB36C911F491E44423

A99311D119AF411748AB29CAB29CAB283FFCAB280BFE9328FFFF1487FF1FC28FAEB9C8
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DA23C609B79C8DA23C60E47BCC336CDBCDA36820CDC71 98447BF408BA0ABA 1 02E8223A
C3D9848AB29CAB2AD07B3091560ACC29382ACA72ACA72ACACF8610745582B30BFF060B

4BD2FEBFC7EBC6B94EBF1FFFFEBFDAEFBFFE365DAFFFD950365C7FFFFFF1285D75FFCA
20A8FFFFCA2017FFFFFECA828FFFFFF368BAD2FF040BF60B368BAFFD72EBFFF69A69AF

F69AFF6BFDA69AD84474D6D7F8888888888A42222222222222222223E3FFFFFFFFFFFF
FFFFFFFFE4C192C67D1285E18504617FFB28DCA3E6E23E6E391 1D187E6231 1 1 F36CC22

3C609B8E33088F1B7FC241 17481 184812A2ACA3F0F09045D22AC159848AB2B28AB0566
122ACA361AFFE3EFFFFFF5E3FD78FFF82FC7FFF1FB2FBFECB361BFFE8A8FCAD7FFCAFE

7D7FE7D7FFFEB9B5A5FF8205E5D7FF975F841 FED0204C2056A0FFDAF6B6BDAF1 1 11111

C444444444444447CAAAFDAF 1 F F F F F F F F F F F3B08CC 1 1 7230C986609B660 FA2ACA72BCA

F2ACA265594E5594E5594E55946C1FFFFFFFFF1FF52746D0E3EBAFA52704E28223AF04

812D040BA088EBD23447D696CA740CAF05A5E97E97DED7DF7FA47965D75A08BA285975

D75FA5FFE9328FFFFFE4A134D7B4D34D78888888888FFFFFFFFFFFFFFFFFFFFFFFFF91

3222A886CFA250BE515608C2FFFD946EAFE66CC223C5E23E6E083F311888F9B66111E3

6CDC71984478OBF9382AC158450E1208BA408C20C2F0F09045D22AC159848A82B28AB0

566122ACA36AFCAFF43F8FFFFFD78FF5E3FFFF82FFFF1FB2FBFECB364FFFFF4547FFF9

5FCFAFFCFAFFFFFF2EB4BFF040BCBAFFF2EBFDAFF688E9A83FF6BDADAF6BC444444444
44444444444447F pppFFFFFFFFFFFFFFF F FCED2330461 9B64C33046 1 9F5E8AB29CAF2A

CA72ACA265594E57956567FFC7FFF41 1 1D78FFA93A3687FD2FD293827141 1 1D7825276

92FD23452AC1696CA740CAF29CAB0497E97F7B5FF17E91E5FD6822E8A165D7E797A5FF
E9328FFFFF9284D35ED34D7E2222222223FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFE45
C6711C88345D1C4719D11028E4442274797830587F5455941C387FFF1FD04475E3F8FF

9EB38C2163F94471922F28408164780C1066DFE1F45594829C2FC3A2ACA38230BFECC2
0E1848AB29B96FFFFF7F11FF040BAFFFFF8C2179A2D9647FFFF8FFF95A94E17E689151

FFFFE53752FFE6D7E6D79B5FFFFFE08166D7FED7841B5B4D11D7B412FDA6BC44444444
4444444444447F FF F FFFFFFFFFFFFFFF F FC8B8CE2391 068BA30CFA3A2205 1 C8908CE22

17830587F455959C387C3FF8FFE8223A1FFFF3D671842C74B24471922FC8F67238F30B

F0FA2ACA414E124961D15651C1185F6616811848AB05A5FFFFA497E23FD78F8E97FF18
42D28BD9647FF05E3FFE56A5384913ACD122A3FFA2A3C22EBFFCDAF4BCDAFFEFFF040B
653704FFB5F25DDA688EBE812DA0409AD94DCB78888888888888888888888FFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF9360D90D9324719B6797A2ACAD12A2ACA72

ACABFFE8223AFF41 1 1D78F9B8DA23C61 1B4623688F184600FFE3FA5A046158205E81 18

560817FFFFA46CB1EBF1E859512E5BBFE90E0BFE0BE90E688FAFD23A2D151FF4547617

F FE97F FEBF FE6065D7FC92134081 7B081 5A040B6820DA6820FC444444444471 1 1 1 F4BC

20BF6BC7FFFFFFFFF8C0040040'H,
' 26A06A0AE4E3 FFFCBBF4559511 F3443E96969696972548F F FFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFE4D40D81B8008008'H,

'26A06A0AC482FFFFF135A2C8A8F45595FFC7C12C195FF2C8A6BFF6B1FFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFF26A06C0DC004004'H,

'26A06A0AE682FFFFF8822A95D04475A5E97A5F17964245FF8FFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFE4D40D81B8008008'H,

'26A06A19A5CCCD11C5C105B238F87A5F91CAC8E3FCAE4B8FB238E38BE4FCA1C223A964
2B49249788B964165FFED71FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFC9A81A82D4004004'H,
'26A4BFFFFFFFFFF9642C7E8AB2A9F1FFE4CFE55954FFFFFFED78FFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFF FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
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FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF18008008'H,
'5FFFF2C80A5CABE3E97E97E97FE3FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFE4DA0D8
1B80080080'H,

'26A9594C865653225D94C89565322DD94C8B565322CD94C8B1653212D94C84965322AD

94C8A9653229094C8A5653205D94C815653202D94C8045916532242ACA4594C84FECA6

457F65322B5B29902156522CA6407F653217FB299047D94C8216CA6414B29904ECA641
2B29906ECA641AB29900ECA6402B2990C594C892CA642765322BB29914594C812CA640

7653217B29904594C832CA644F65325765325565326B653269653207653211653222CA

643D94C94B2992765327D94C9D65326594C9765324594C8F65320F65321AD946E69651

B99D946E6565 1 BA5D946E9565 1 BADD946EB565 1 BACD946EB 1 65 1 B92D946E4965 1 BAAD9
46EA965 1 BA9D946EA565 1 B85D946E 1 565 1 B82D946E0965 1 B960946E5965 1 B95D946E55

65 1 B94D946E5 1 65 1 B8BD946E2D65 1 B8AD946E2965 1 B89D946E2565 1 B80D946E3565 1 B8

1D946E0565 1 B98B280D25946E4ECA375765 1 BA8B28DC25946E0ECA372F65 1 B88B28DC6

5946E9ECA37AECA37AACA37D6CA37D2CA370ECA3722CA3745946E7B28DE9651BCECA37
FB280FACA37CB280EECA378B280DECA371ECA3735B280802CA3633B2808CACA364BB28

D92ACA365BB28096ACA3659B280962CA3625B280892CA3655B28D952CA3653B28D94AC

A360BB28082ACA3605B280812CA362DB28D8B2CA362BB28D8AACA3629B2808A2CA3617

B28D85ACA361 5B28D852CA361 3B28084ACA361 BB28086ACA3603B28080ACA363 1 65 1 B2

4B28D89C9AA65 1 B2B8B28D945946C1 2CA360765 1 B 1 7B280845946C32CA364 F65 1 B5765

1 B5565 1 B6B65 1 B6965 1 B0765 1 B 1 1 65 1 B22CA363D94604B280A765 1 B7D9460D65 1 B6594

6O7651B45946CF651B0F651B1AD94DCD2CA6E67653732B29BA5D94DD2ACA6EB765375A

B29BAC094DD62CA6E4B653724B29BAAD94DD52CA6EA7653752B29B85D94DC2ACA6EOB6
53704B29B96094DCB2CA6E5765372AB29B94D94DCA2CA6E2F653716B29B8AD94DC52CA

6E27653712B29B80D94DC6ACA6E07653702B29B98B29BA4B29B93B29BABB29BA8B29B8

4B29B83B29B97B29B88B29B8CB29BA7B29B076537AACA6FAD94DF4B29B87653722CA6E

8B29B9ECA6F4B29BCECA6FF6537EB29BE594DEECA6F165377B29B8F653735B29734B29
733B29732FB2974BB2974AB2975BB2975AB29759B29758B29725B29724B29755B29754

B29753B29752B2970BB2970AB29705B29704B2972DB2972CB2972BB2972AB29729B297

28B29717B29716B29715B29714B29713B29712B2971BB2971AB29703B29702B2973165

2E92CA5C9094BABB29751652E12CA5C1D94B97B29711652E32CA5D3D94BD7652F5594B
EB652FA594B87652E4594BA2CA5CF652F4B2979094BFD94BF594BE594BDD94BC594BBD

94B8F652E6B654802CA919D95232B2A49765492ACA92DD9525AB2A4B3654962CA912D9

5224B2A4AB654952CA929095252B2A41765482ACA902D95204B2A45B6548B2CA915D95

22AB2A4536548A2CA90BD95216B2A42B654852CA909095212B2A43765486ACA901D952

02B2A462CA924B2A44ECA92BB2A4A2CA904B2A40ECA917B2A422CA90CB2A49ECA95765

4AAB2A5AD952D2CA90765488B2A48B2A47B2A54B2A53B2A5F654BACA965952BB2A5165

49ECA90F654806CAD9A595B33B2B66565602ECADA5595B5BB2B6B5656066CADAC595B2

5B2B649656D56CAOAA595B53B2B6A5656C2ECAD85595B05B2B609656CB6CAD96595B2B
B2B655656CA6CAD94595B17B2B62D656C56CAD8A595B13B2B625656C6ECAD80595B03B

2B605656CC595B49656C9095B5765604595B09656C1D95B2F656C4595B1965603D95BA

ECADD5656F5B2B7A595B0ECAD91656O1656CF656E9656E7656FECADF595BCB2B77656E

2CADBD95B1ECAD9AD94696519O9465238O94979073755292B20A0DCB4A5BC8349B8B14

B5906C3702296720CA6E5CA58C82C1BE85 1 2E40FCDF8A24C81 El 0D8D0A55C81 E 1 9CD96

0A54C81 E 1 966C 1 6529E40F0D43629294B20782A1 B091 4 1 7903C0DCD95941 5903C1 980A

B28 1 72 1 9046C7281 32 1 90 1 836728B72 1 900A1 BA5 145990C806A6EA85 1 5E4320 1 B 1 B969

45590C80656E2A514E4320165B9828A32193B72E50BE43242B70CA16C8648676FC50AE
4324331733285321921A8BAC142790C90555C28A12C86481BAE5250DE432419971B286

B20B635D41407905B0C2F59405905B02EBD0A31905B06A5DCA49905B06O92D944F20B6

0CB254295E416C166458528C819F215282640CC2C8C140F20661A2420A2F90330CC906

508C81986ACB0A199033055D99949F2066071B252ABC8198336C28AAB20683D9415AE4
0D017D8O15A640D00BED4141E40001AF75144640D01B7742919034052D8E51F20680B2

B6553206B29953C81A852C2BF206A1A050AEC81A866A42B3206A1AA20ABC81A82B1054

640D40E30171 1 A80080080 ' H

,

'0A8254B4B4B4B4B4B4B4B4B4B4B4B4B4B4B4B40F47B283A088EBD2FD2FD27D2275A5E9
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1F5E935A43A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5
A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5
A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5

A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5

A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5
A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5

A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5

A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5

A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5

A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5

A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5

A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5

A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A5A4593CF489B99863489B920180226E5A1A7A
44DC50157489BAB0280226F501FE9137F03C3E91363303C1BE91365503C1AF489B1601
E1B7A44D84C0F037D226CAC0F067D226O506409A44DB8320346916E641900O1A45BAA8

640366916E581900A5A45B8906402D6916EA03247A45BEA1920C6916FC192197A45732

OC90D5D22BAA0648326915CAC32416748AE240B6F48AEA016C1F48AFA020818022BE02
D869E9192582D82AE9192A02D813E91915819AD2321B0330FA464100CC1BE919680660

D5A46580661B5A4769406606FA476A60660CFA476540682691D8081A067D23B0806819
BA476181A036691DD81A0296914A03402CD22A606A5A44A40D4180223406A197A44181

A86AE91E03503800F8C0040040'H,
'2C8165FFFFFFFFFFC6590111C754559534111D7C7D7E8223AFA5FBFD7FE106O4472C81

65FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFC9A81A81640040040'H,

'26A4BFFFFFFFFFFFFF9642947D7AAFA088E904475E38FFFFFFFFFFFE106107E23FFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFB287088EB4925E23FFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFE3001001'H,

5FFFFFCB205A38F54559574111D7E38FE97A5E97A5E9610725711FFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFC9A81B037001001 'H,

'2381A833F206A071809640D436F55C81A869835C81A86501A59035020597206A2022E4

0D52AAE40D00A12D720680C9B85C81A06BED0B9034069OA75C81A037D935C81A03EC49
720687B2A4B2066059B525C8198126065720661B72355C819869CBD720661952D57206
604481AE40CC4901AE40C04859720B60512045C82D83249552C82D86BC920720B6002B

C2E416C1BAE85C82D83AE9D720B66B935C86482D2E24B90C90245CA9721920A8B85AE4

32434D7595C864865AE68964324086FEB90C908OF45C864A6E0D721900B0DC09721900

C80C59721900080CB5721900D2DD55721900A1BA52E43201CDA17219046C74B20782D1
B275C81E0486C4D720782A1B092E40F0D3362A5C81E1966C16B903C0836595C81E10D8

D17207A37F5C82C1BE8B906437069641B0DC09720D26E2CB90506E5AB90737555C91BA

52C52D2D2D20254B4B4B4B4B4B4B4B4B4952D2D202D2D202D2D2D254B4B4B4B4B4B4B4
B4B4952D2D202D202D2D2D2D254B4B4B4B4B4B4B4B4B49520202D2D2D2D2D2D2D254B4
B4B4B4B4B4B4B4B4952D2D2D202D2D2D2D2D254B4B4B4B4B4B4B4B4B495202D2D20202
D2D2D2D254B4B4B4B4B4B4B4B4B4952D2D2D2D202D2D2D2D254B4B4B4B4B4B4B4B4B49

52D202D2D2D2D2D2D2D254B4B4B4B4B4B4B4B4B4952D2D2D2D2D2D2D2020254B4B4B4B

4B4B4B4B4B4952D202D2D2D202D2D2D254B4B4B4B4B4B4B4B495202D2D202D2D202020
254B4B4B4B4B4B4B4B4B4952C2D20202020202D2D254B4B4B4B4B4B4B4B4B49520202D
2D2D2D2D202D254B4B4B4B4B4B4B4B4B495202020202D202D2D2D254B4B4B4B4B4B4B4

B4B4952D20202D202D2D2D2D254B4B4B4B4B4B4B4B4B4952D2D20202D2D2D2D2D254B4

B4B4B4B4B4B4B4B4952D2D2D202D202D2D20254B4B4B4B4B4B4B4B4B4952D202D20202
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D2D2D2D254B4B4B4B4B4B4B4B4B4952D2D2D2D2D2D2D2D2D254B4B4B4B4B4B4B4B4B49
52D2D2D202D202D2D2D254B4B4B4B4B4B4B4B4B4952D2D2D202D2D2D2D2D254B4B4B4B

4B4B4B4B4B4952D2D2D2D2D2D202D2D254B4B4B4B4B4B4B4B4B4952D2D2D2D2D202D2D
2D254B4B4B4B49022C866A409078008008 ' H

,

26A06A0CCBECAEECA07D9435C1026514FD94A5F65257D95BBFB2B61FD95B07F656C6BE
CAD957D95B53FB2B695ED952BFB2A41FD95207F65486FECA9157D95253FB2A495F652F

7F652FA7D94B84F6CA5C6FECA5CABECA5D4FECA5D2BECA6F9F6537D3ECA6E13ECA6E37

F65372AFB29BAA7B65374BFB280B3ECA3603ECA3609F651BODFD946C57F651B2A7D946

C97F651BE7D946FA7B651BA8FB28DC4BECA372BFB280D53ECA374BFB29933ECA6423B2

991 1D94C87ECA64A6094C93ECA64FECA64EECA64CECA64BECA648ECA647ECA641 FB299

0D7B28OCD36CA3733ECA3732ECA374BECA374AECA375BECA375AECA3759ECA3758ECA3

725ECA3724DB280D57B280D53B280D4FB28DD4BB280C2FB280C2BB280C17B280C13B28

DCB7B280CB36CA372BECA372AECA3729ECA3728ECA3717ECA3716ECA3715ECA3714ECA
3713ECA3712DB28OC6FB28OC6BB28OC0FB28OC0BB28OCC7651BA4ECA3727D946EAFB28

DD4765 1 B84DB28DC1 F65 1 B97ECA371 1 D946E33B280D3F65 1 BD7D946F5765 1 BEBD946FA
765 1 B87B65 1 B91 D946E8ECA373 F65 1 BD3B280E7D946F FD946FDD946F90946F7D946F 1

B

65 1 BB F65 1 B8FD946E6BD946C69D946C67D946C65D946C97D946C95D946CB7D946CB5B6
51B2CF651B2C7651B12F651B127651B2AF651B2A7651B29F651B297651B05F651B056D

946C0BD946C09D946C5BD946C59D946C57D946C55D946C53D946C51D946C2FD946C2DB

651B0AF651B0A7651B09F651B097651B0DF651B0D7651B01F651B017651B18ECA3649B

65 1 B13ECA3657D946CA3B28082765 1 B03ECA362FD946C23B28086765 1 B27DB280ABECA

36ABB280B5ECA3603B28083ECA3623B28091D946C7ECA36A7651B4F6CA36FECA36EECA

36CECA36BECA368ECA367ECA361FB280807B29B9A7653733DB29B99765374BECA6E95D

94DD6FB29BAD7653759ECA6EB1D94DC97B29B927653755DB29BAA7653753ECA6EA5D94

DC2FB29B857653705ECA6E09094DCB7B29B96765372BDB29B957653729ECA6E51D94DC
5FB29B8B7653715ECA6E29094DC4FB29B89765371BDB29B807653703ECA6E05D94DCC7

653749D94DC9F653757D94DD47653709D94DC1ED94DCBF653711D94DC6765374FD94DE

BECA6F576537D7B29BE9094DC3ECA6E46094DD1D94DCFD94DE9094DE7D94DFFB29BF76

537CECA6F7D94DE3B29BBED94DC7ECA6E6BD94B9A7652E67D9D74BE194BA57652EB7D9
4BAD7652EB3D94BAC6094B92F652E49094BAAF652EA9D94BA9F652EA5D94B85F652E15

D94B82F652E09B652E5BD94B967652E57D94B957652E53D94B947652E2FD94B8B7652E
2BD94B8A6094B89F652E25D94B80F652E35094B81F652E05094B98ECA5D27652E4FB29

757B652EA3B29709094B83ECA5CBF652E23B29719094BA7ECA5EBECA5EAECA5F5DB297
D3B2970FB29723B29747652E7ECA5E9D94BCFB297FECA5FBB297CDB297BECA5E3B2977

ECA5C7ECA5CD7B2A469D95233ECA919765492FB2A495B65496FB2A4B5D95259ECA92C7

654897B2A449D95255ECA92A765494FB2A4A5B65482FB2A415D95205ECA90276548B7B

2A45909522BECA91576548A76CA914765485FB2A42DD95215ECA90A765484FB2A425D9
521BECA90D765480F6CA90176548C765492765489F65495F65494765482765481F6548

BF65484609521909524FD952AFB2A557654B5ECA969D9520FB2A44765491D9523ED952

A7654A7D952FECA977654B3B2A57D9528ECA93F65487ECA91AED95B34ECAD99F656CCB

B2B697D95B4AECADA0F65606BB2B6B3D95B58ECAD92ED95B24ECADAAF656053B2B6A7D

95B52ECAD85F656C2BB2B60BD95B04ECAD96ED95B2CECAD95F656CABB2B653D95B28EC

AD8BF656C5BB2B62BD95B14ECAD89ED95B12ECAD8DF656C6BB2B607D95B02ECAD98ECA

DA4ECA093ECADABECADA8DB2B613B2B60FB2B65FB2B623B2B633B2B69FB2B75F656EAE

CADEBD95BD36CAD87D95B23B2B68ECAD9FB2B74ECADCFB2B7FD95BEECADE7656EF6CAD
C7656DFB2B63F656CD7B28D3B28CFB28CBB292FB292BB296F6CA5AECA59ECA58ECA25E
CA24ECA55ECA54ECA53ECA52ECA0BDB282BB2817B2813B28B7B28B3B28AFB28ABB28A7

B28A3B285F6CA16ECA15ECA14ECA13ECA12ECA1BECA1AECA03ECA02ECA31B6524ECA27

D94AFB29476504ECA07D945FB2847650CECA4FB6557D9557656BD95A76507D94476523
B28FD954ECA9ED95 FD95DD959D957D95 1D82E9858B93503606E0020020 ' H

,

'2C8165FFFFFF1CB202A36559442088EB8FF939E68BFCDAFFC20DA88CB20597FFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

F F F F F F FC9A81 A82D40040040 ' H

,

26A4BFFFFFFFFFFFFFF96428471FAA2ACAFE8223AC7C7FF939FE5595FFFFFFFFF0836B
C47FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
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FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF8C
004004 'H,

'5FFFFF2C8148096B2AFA088E87C748FF4BFF4BFC20FC47FFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFC9A81B0370010010'H,

'5FFFFF2C8168E3D515655D04475F8FFED7A2ACABFFFFFF841B588FFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFF9350272381A8A0020020'H,

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF001001 'H,

'2C8165FFFFFFFFFFFFFF8E590B59B745594E5595FFF1F5A5A088EA96974AFA55D2FC94
288CB20597FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFE39640B2FFC9A81A82D4004004'H,
'26A4BFFFFFFFF9642B6797A2ACABFFA088EBC71FD2FD2FD2FD2FD2FE4A03F11FFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFE50E088FED2088EB423FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFE3001001 'H,

'5FFFFFF2C85ACDBD15653956577FF1C7D24B492D24B492D24B92725D11FFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFF26A06C0DC0040040'H,

. 5FFFFF2C858CDBD1565395657FFF1C7D204B48195F4BD23CB02FE4A1623FFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFE4D40D81B80080080'H,

'26A06C0DFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFOOIOOI'H,

'2C8165FFFFFFFF8CB215B30545594E569FC7E9499D23454BA47974BF250A232C8165FF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFC9A81A8164004004'H,

'26A4BECA1C223AD2492E22FFFFFFFFCB20B336FD1565395657FFC7C7FD2939F4A5595F

D2FF4BFD2FF9285E23FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
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FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFC8668F001001 'H,

'50A1FFFF2C808CC168AB29CABFE3E3A5A5E925A5E925A5F257C47FFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFDAFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFE4D40D81B8008008'H,

'5FFFFFF2C808COBD15653956567FF1FF49AD24559594BF4BF4BF928588FFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFF93503606E0020020'H,

'5FFFFF2C856CDBD1565395654FFF8FFA5FA4FA44EB4BD23EBE4A1623FFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFE4D40D81B8008008'H,
' 2C81 65 FF FF FFE32C8A8E590AD 1 B48AB2A7F F 1 F5825A088EA0C1697E F9642B5D7F FB4D4

465902CBFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFE4D40D419E0020020'H,
'26A4BFFFFFFFFFFFFFFF964156797A2ACABFFA088EBC71FC12FC1959FFF2C828BFFFF6
820FC47FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF9438223ADA4

88EB423E3FFCB21A2FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFC0040040'H,

5FFFFFFFF2C852CDBD1565395651FFF8E3E0925832B17A5964285A5FA5B524788FFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFE4D40D81BFFE590D17FFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFE002002'H,

'5FFFFFFCB215B36F45594E55953FFE38F8240960CAF2A7FCB2152C3AFFFDA6B11FFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFF26A06C0DFFF2C868BFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF7C004004'H,
5FFFFF2C858CFAD156567F4111D63A5E0925E0C125FC5E590AD6797FED788FFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFE4D40D81BFFE590D17FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFF80080080'H,

'9640B2FFFFFFFFFFFFFE32C85ACC15156539447F1F825273065795FF2C858B2EBFFDA6

A232C8165FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFE4

D8091B45CCOB2E32865C65D1B44E8FA3E80A2EBDE1848AB2AC122ACAB057FDFFFFFFFF

FFF40817B2A7C7A040BFA040BFFFB3F7FFFFFFB0BC32B270BF6165CBF617FFF655C7FF

1 F F F FBE71 7E607B FE F F F F F F F F F F FB84 1 B5B5E F24E49E F240988888888888888F F F FE4D

40D40E3FFFC7FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

FFFFFFFFFFFFC0040040'H

>

>

ENPRINT

ENCODE
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Appendix C Test Chart Transfer Values

This appendix contains the complete listing of the transfer values
of the same test chart document described in Test Chart Data,
Appendix B.

This listing of the test chart document's transfer values was
created at the National Institute of Science and Technology using
the Free Value tool.

Items in angle brackets are decimal lengths. Items in square
brackets are decimal tags. Items occurring in pairs are
hexadecimal digits. Each pair of hexadecimal digits represents one
octet. In the discussion paragraphs below, binary values are shown
in parentheses.

Interchange Transfer Values

Tiled Raster Test Image

Using all possible available parameters and null tiles

<201 >

aO 81 c6 [0] constr <198>

. 81 01 [1] <1>

31

86 01 [6] <1>

31

a2 81 a4 [2] constr <164>

, 81 01 [1] <1>

00

a2 2f [2] constr <47>

a2 Oa [2] constr <10>

30 08 [UN!V 16] constr <8>

80 02 [0] <2>

27 d8

80 02 [0] <2>

33 90

a8 Of [8] constr <15>

, 30 Od [UNIV 16] constr <13>

30 08 [UNIV 16] constr <8>

. 80 02 [0] <2>

27 d8

. 80 02 [0] <2>

33 90

02 01 [UNIV 2] <1>

00

a4 10 [4] constr <16>

89 01 [9] <1>

00

8a 01 [10] <1>

03

ac 08 [12] constr <8>

aO 06 [0] constr <6>

. 02 01 [UNIV 2] <1>

04

. 02 01 [UNIV 2] <1>

01

84 06 A V

2b Oe Ob 00 01 01

b5 06 [5] constr <6>

06 04 [UNIV 6] <4>
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Appendix C - Test Chart Transfer Values

58 02 07 02

. . 86 01 [6 ] < 1 >

01

. . a8 16 [8] constr <22>

. . . 43 08 [APPL 3] <8>

49 53 4f 20 38 36 31 33

44 Oa [APPL 4] <10>

31 39 38 39 2d 30 37 2d 30

43 [103 constr <67>

aO 2f [0] constr <47>

, 80 04 [0] <4>

58 02 07 02

a2 08 [23 constr <8>

80 02 [03 <2>

27 d8

, 80 02 [03 <2>

33 90

a6 Od [63 constr <13>

. 30 08 [UNIV 163 constr

80 02 [03 <2>

27 d8

, 80 02 [03 <2>

33 90

, 02 01 [UNIV 23 <1>

00

a9 06 [93 constr <6>

80 01 [03 <1>

00

80 01 [03 <1>

00

aa 06 [103 constr <6>

86 04 [63 <4>

58 03 07 05

a2 10 [2] constr <16>

80 01 [03 <1>

00

81 01 [13 <1>

03

a5 08 [53 constr <8>

aO 06 [03 constr <6>

, 02 01 [UNIV 23 <1>

04

• • • 02 01 [UNIV 23 <1>

01

. a3 17 [3] constr <23>

. a7 15 [7] constr <21>

. a5 13 [5] constr <19>

. . . . 43 11 [APPL 3] <17>

74 69 6c 69 6e 67 20

74 20 69 6d 61 67 65

<93 >

[73 constr <91 >

03 [APPL 53 <3>

35 20 30

Od [13 <13>

50 72 65 73 65 6e 74 61 74 69

6f 6e 73

17 [03 <23>

53 74 61 6e 64 61 72 64 20 44

65 66 61 75 6c 74 20 56 61 6c
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75 65 73

. a3 2c [3] const r <44>

. . 06 04 CUNIV 6] <4>

58 02 07 02

. a1 24 [1] ccnstr <36>

. . . 80 01 CO] <1>

00

. . . 81 01 [1] <1>

03

. . . a4 12 [4] constr <18>

. . . . aO 06 [0] constr <6>

02 01 tUNIV 2] <1>

00

. . . . , 02 01 CUNIV 2] <1>

00

. a1 08 Cl] constr <8>

02 02 CUNIV 2] <2>

09 f5

02 02 CUNIV 2] <2>

Oc e3

. a5 08 C5] constr <8>

. . . . aO 06 CO] constr <6>

. 02 01 CUNIV 2] <1>

04

. . 02 01 CUNIV 2] <1>

01

<v.i>

a2 Od C2] constr <13>

. 02 01 CUNIV 2] <1>

00

. 31 08 CUNIV 17] constr <8>

41 01 CAPPL 1] <1>

31

. aO 03 CO] constr <3>

• • • 12 01 CUNIV 18] <1>

30

<233>

a2 81 e6 C2] constr <230>

02 01 CUNIV 2] <1>

02

31 81 eO CUNIV 17] constr

41 03 CAPPL 1] <3>

31 20 30

a1 03 Cl] constr <3>

• 12 01 CUNIV 18] <1>

30

a3 06 C3] constr <6>

• 80 01 CO] <1>

00

• 80 01 CO] <1>

00

a4 08 C4] constr <8>

• 80 02 CO] <2>

27 d8

’ 80 02 CO] <2>

33 90

91 03 C17] <3>

35 20 30

8e 10 C14] <16>
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50 61 67 65 20 49 6e 66 6f

6d 61 74 69 6f 6e

19 [8] <25>

66 75 6c 6c 20 70 61 67 65

35 78 37 20 74 69 6c 65 20

6f 72 6d 61 74

81 8f [25] constr <143>

30 81 8c [UNIV 16] constr

. aO 81 89 [0] constr <11

. • 02 01 [UNIV 2] <1>

04

, 02 02 [UNIV 2] <2>

07 eO

, 02 02 [UNIV 2] <2>

08 7e

02 02 [UNIV 2] <2>

09 20

. 02 02 [UNIV 2] <2>

09 bf

. 02 02 [UNIV 2] <2>

Oa b3

02 02 [UNIV 2] <2>

Ob ca

02 02 [UNIV 2] <2>

Oc 5e

02 02 [UNIV 2] <2>

13 20

. 02 02 [UNIV 2] <2>

16 10

. 02 02 [UNIV 2] <2>

16 f4

. 02 02 [UNIV 2] <2>

18 16

02 02 [UNIV 2] <2>

18 b5

02 02 [UNIV 2] <2>

1b cc

. 02 02 [UNIV 2] <2>

22 14

, 02 02 [UNIV 2] <2>

22 f5

02 02 ^ [UNIV 2] <2>

24 14

02 02 [UNIV 2] <2>

24 bO

, 02 01 [UNIV 2] <1>

00

02 02 [UNIV 2] <2>

25 52

. 02 02 [UNIV 2] <2>

26 3a

02 02 [UNIV 2] <2>

27 5f

02 02 [UNIV 2] <2>

28 01

02 01 [UNIV 2] <1>

00

. 02 02 [UNIV 2] <2>

28 a4

02 02 [UNIV 2] <2>

29 87

72

I
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02 02 [UN IV 2] <2>

2a b1

02 02 [UN IV 2] <2>

2b 51

02 02 [UNIV 2] <2>

2b f3

02 02 [UNIV 2] <2>

2c 94

02 02 [UNIV 2] <2>

2d 7d

02 02 [UNIV 2] <2>

2e 5f

02 02 [UNIV 2] <2>

2f 05

02 02 [UNIV 2] <2>

2f ac

02 02 [UNIV 2] <2>

30 52

<12773>

a3 82 31 el [3] constr <1276f> ("OR" a3 80 [3] const <Indefinite length>)

. 31 81 8a [UNIV 17] constr <138>

. . 40 05 [APPL 0] <5>

31 20 30 20 30

. . 86 04 [6] <4>

58 03 07 05

7b [2] constr c123>

80 02 [0] <2>

09 f6

81 02 [1] <2>

Oc e4

a8 06 [8] constr <6>

80 01 [0] <1>

00

80 01 [0] <1>

00

a9 69 [9] constr <105>

02 01 [UNIV 2] <1>

02

02 01 [UNIV 2] <1>

02

02 01 [UNIV 2] <1>

02

02 01 [UNIV 2] <1>

02

02 01 [UNIV 2] <1>

02

02 01 [UNIV 2] <1>

02

02 01 [UNIV 2] <1>

02

02 01 [UNIV 2] <1>

02

02 01 [UNIV 2] <1>

02

02 01 [UNIV 2] <1>

02

02 01 [UNIV 2] <1>

02

02 01 [UNIV 2] <1>

02
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Appendix C Test Chart Transfer Values

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

00

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

01

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 2] <1>

02 01

02

[UN IV 23 <1>

31 50 [UNIV 16] constr <12624> (:"0R1" 30 80 [UNIV 16] consti

82 07 cl8 [UNIV 4] <2008> -- til,e 1

26 84 47 03 50 6c 34 16 c8 eO 6a la fd 2f 64 70 35 Od 7e 97

b2 38 1a 86 bf 42 6d 14 29 43 82 23 aS da 48 8e 90 44 75 a1

18 ff ff ff ff f8 41 f8 ff ff ff ff ff ff ff ff ff ff 94 88

e2 2e 66 11 d4 c9 Oc db 36 cd b3 6c 9c 64 4c cc 19 38 c8 84

43 3f fO c2 e5 59 47 2a ca 72 ac a7 2a ca 72 ac a7 2a ca 20

10 61 06 10 30 58 61 7d af ff ff ff ff ff ff f8 ff ae a3 e7

11 b4 5d 11 e3 6f f3 cc db 08 3c dc 47 cd c7 22 3a 30 fe 81

14 38 44 75 f2 7a a6 b4 10 2e 82 23 a4 bf b3 09 15 65 11 f4

55 94 e5 59 56 17 09 04 5d 20 46 12 04 a8 ab 29 70 af ff e7

ca 53 a3 64 92 2a cl 69 7a 5a 5b 2a 35 ff ff 8f f e 3e ff fb

5f 8e ca Od 7d f7 a5 e9 7c 7f c6 cb cf f8 2f c7 ff ff a5 f5

d6 96 c2 fe 55 7f 94 41 57 ff 45 47 e5 2e ab f1 ff 65 Id 7f

fa 5f df 9b 5f e6 d1 75 e5 d7 ff eb 9b 5f el 07 24 7f 25 09

constr <Indefinite Length>)
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a6 a4 88 b5 40 93 41 06 10 7b 4d 34 10 7f b4 08 13 08 15 af

11 11 11 11 11 11 f1 11 11 11 11 11 11 11 c7 d2 ce c2 97 el

05 ed 7b 58 f8 8f ff ff ff ff ff ff ff ff f9 30 47 11 c6 52

11 c4 71 94 19 22 28 19 c4 72 f9 54 a2 ac a2 65 52 8a b2 8e

55 94 1c 18 2c 3f e8 22 3a fd 04 47 5f fe 3f e3 8e 4e 8d ac

71 fc c3 f3 d6 71 9b 7f 27 d4 be 4f a9 7a 2a ca ce If 45 59

4e 55 94 6d fc 89 2d 26 53 a3 52 d2 93 8f ff f8 ff a4 d7 a5

2b c7 ff 1b 2c da 7c 98 5e 92 08 ba 28 5e 97 28 ff e5 10 51

b7 ff d2 49 94 7f a5 e6 d7 fe 6d 17 5f b4 10 72 47 ed 04 1c

91 ed 7f b4 d7 88 88 88 88 88 88 88 88 ff ff ff ff ff ff ff

ff ff ff ff 93 04 49 91 aO ce 23 91 10 44 55 7c a1 a2 ae Oc

16 1e 51 57 f1 f1 ff f3 aa 36 92 cf 59 c7 99 b3 08 8f 17 88

f9 b8 20 fe 4d If c3 eS ab 28 e4 eO ab 05 61 14 38 48 22 e9

02 30 83 Ob c8 92 65 3a 4b ff 95 fe 87 f1 ff da ff 8f ff fO

5f c9 85 aO 8b a4 bf 95 af ff d1 51 ff d2 65 11 ff 36 bf ff

fc ba f6 bf fd ad af f6 88 e9 af 11 11 11 11 11 11 11 11 If

ff ff ff ff ff ff ff ff ff ff f2 04 8b a3 99 c4 5d 12 19 e4

4c If ff e8 ab 2b 21 85 ff ff 8f f e 82 2e bd 95 e6 b2 50 58

73 71 If 37 1c 88 e8 c3 f1 If 11 67 f9 9a 45 59 44 61 20 8b

a4 08 c2 40 95 15 65 1b 05 7f Oc ae a5 ff e3 ef fe 93 28 21

59 4a 3f fO 5f 8f e3 29 d7 a5 2a bf e8 a8 fc a3 65 5f 2a ff

a5 9b 5f ff ae 6d 7f b5 c9 42 08 3f da 04 09 84 Oa d7 88 88

88 88 88 88 8e 3e 76 96 bf 6b c7 ff ff ff ff ff ff ff ff fc

ed 69 79 03 c8 6c db 36 c9 11 f4 91 e4 44 23 a9 93 11 d1 19

af 41 17 48 ab 29 ca b2 9c ab 28 3f fc ab 28 Ob fe 93 28 ff

ff 14 87 ff If c2 8f ae b9 c8 da 23 c6 d9 b7 9c 8d a2 3c 6d

e4 7b cc 33 6c db cd a3 68 20 cd c7 19 84 47 bf 40 8b aO 4b

41 02 e8 22 3a c3 d9 84 8a b2 9c ab 2a dO 7b 30 91 56 Oa cc

29 38 2a ca 72 ac a7 2a ca cf 86 10 74 55 82 b3 Ob ff 06 Ob

4b d2 fe bf c7 eb c6 b9 4e bf If ff fe bf da ef bf fe 36 5d

af ff d9 50 36 5c 7f ff ff f1 28 5d 75 ff ca 20 a8 ff ff ca

20 17 ff ff fe ca 82 8f ff ff f3 68 ba d2 ff 04 Ob f6 Ob 36

8b af fd 72 eb ff f6 9a 69 af f6 9a ff 6b fd a6 9a d8 44 74

d6 d7 f8 88 88 88 88 8a 42 22 22 22 22 22 22 22 22 23 e3 ff

ff ff ff ff ff ff ff ff ff e4 cl 92 c6 7d 12 85 el 85 04 61

7f fb 28 dc a3 e6 e2 3e 6e 39 11 d1 87 e6 23 11 If 36 cc 22

3c 6d 9b 8e 33 08 8f 1b 7f c2 41 17 48 11 84 81 2a 2a ca 3f

Of 09 04 5d 22 ac 15 98 48 ab 2b 28 ab 05 66 12 2a ca 36 la

ff e3 ef ff ff f5 e3 fd 78 ff f8 2f c7 ff f1 fb 2f bf ec b3

61 bf fe 8a 8f ca d7 ff ca fe 7d 7f e7 d7 ff fe b9 b5 a5 ff

82 05 e5 d7 ff 97 5f 84 If ed 02 04 c2 05 6a Of fd af 6b 6b

da f1 11 11 11 c4 44 44 44 44 44 44 47 ca aa fd af If ff ff

ff ff ff 3b 08 cc 11 72 30 c9 86 6d 9b 66 df a2 ac a7 2b ca

f2 ac a2 65 59 4e 55 94 e5 59 4e 55 94 6c If ff ff ff ff If

f5 27 46 dO e3 eb af a5 27 04 e2 82 23 af 04 81 2d 04 Ob aO

88 eb cl2 34 47 d6 96 ca 74 Oc af 05 a5 e9 7e 97 de d7 df 7f

a4 79 65 d7 5a 08 ba 28 59 75 d7 5f a5 ff e9 32 8f ff ff e4

a1 34 d7 b4 d3 4d 78 88 88 88 88 8f ff ff ff ff ff ff ff ff

ff ff ff ff 91 32 22 a8 86 cf a2 50 be 51 56 08 c2 ff fd 94

6e af e6 6c c2 23 c5 e2 3e 6e 08 3f 31 18 88 f9 b6 61 11 e3

6c dc 71 98 44 78 db f9 38 2a cl 58 45 Oe 12 08 ba 40 8c 20

c2 fO fO 90 45 d2 2a cl 59 84 8a b2 b2 8a bO 56 61 22 ac a3

6a fc af f4 3f 8f ff ff d7 8f f5 e3 ff ff 82 ff ff 1f b2 fb

fe cb 36 4f ff ff 45 47 ff f9 5f cf af fc fa ff ff ff 2e b4

bf fO 40 be ba ff f2 eb fd af f6 88 e9 a8 3f f6 bd ad af 6b

c4 44 44 44 44 44 44 44 44 44 44 47 ff ff ff ff ff ff ff ff

ff ff fc ed 23 30 46 19 b6 4c 33 04 61 9f 5e 8a b2 9c af 2a

ca 72 ac a2 65 59 4e 57 95 65 67 ff c7 ff f4 11 Id 78 ff a9

3a 36 87 fd 2f d2 93 82 71 41 11 d7 82 52 76 92 fd 23 45 2a

cl 69 6c a7 40 ca f2 9c ab 04 97 e9 7f 7b 5f f1 7e 91 e5 fd

68 22 e8 a1 65 d7 e7 97 a5 ff e9 32 8f ff ff 92 84 d3 5e d3
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4d 7e 22 22 22 22 23 ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff fe 45 c6 71 1c 88 34 5d 1c 47 19 d1 10 28 e4 44 22

74 79 78 30 58 7f 54 55 94 1c 38 7f ff If dO 44 75 e3 f8 ff

9e b3 8c 21 63 f9 44 71 92 2f 28 40 81 64 78 dc 10 66 df el

f4 55 94 82 9c 2f c3 a2 ac a3 82 30 bf ec c2 Oe 18 48 ab 29

b9 6f ff ff 7f 11 ff 04 Ob af ff ff 8c 21 79 a2 d9 64 7f ff

f8 ff f9 5a 94 el 7e 68 91 51 ff ff e5 37 52 ff e6 d7 e6 d7
9b 5f ff ff eO 81 66 d7 fe d7 84 1b 5b 4d 11 d7 b4 12 fd a6

be 44 44 44 44 44 44 44 44 44 44 7f ff ff ff ff ff ff ff ff

ff ff c8 b8 ce 23 91 06 8b a3 Oc fa 3a 22 05 1c 89 08 ce 22

17 83 05 87 f4 55 95 9c 38 7c 3f f8 ff e8 22 3a If ff f3 d6

71 84 2c 74 b2 44 71 92 2f c8 f6 72 38 f3 Ob fO fa 2a ca 41

4e 12 49 61 d1 56 51 cl 18 5f 66 16 81 18 48 ab 05 a5 ff ff

a4 97 e2 3f d7 8f 8e 97 ff 18 42 d2 8b d9 64 7f fO 5e 3f fe

56 a5 38 49 13 ac d1 22 a3 ff a2 a3 c2 2e bf fc da f4 be da

ff ef ff 04 Ob 65 37 04 ff b5 f2 5d da 68 8e be 81 2d aO 40

9a d9 4d cb 78 88 88 88 88 88 88 88 88 88 88 8f ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff f9 36 Od 90 d9 32 47 19

b6 79 7a 2a ca d1 2a 2a ca 72 ac ab ff e8 22 3a ff 41 11 d7
8f 9b 8d a2 3c 61 1b 46 23 68 8f 18 46 dO ff e3 fa 5a 04 61

58 20 5e 81 18 56 08 17 ff ff a4 6c b1 eb f1 e8 59 51 2e 5b

bf e9 Oe Ob fe Ob e9 Oe 68 8f af d2 3a 2d 15 If f4 54 76 17

ff e9 7f fe bf fe 6d 65 d7 fc 92 13 40 81 7b 08 15 aO 40 b6

82 Od a6 82 Of c4 44 44 44 44 47 11 11 f4 be 20 bf 6b c7 ff

ff ff ff f8 cO 04 00 40

04 81 9b [UN IV 4] <155> tile 2

26 aO 6a Oa e4 e3 ff fc bb f4 55 95 11 f3 44 3e 96 96 96 96

97 25 48 ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff e4 d4 Od 81 b8 00 80 08

04 81 9f [UN IV 4] <159> tile 3

26 aO 6a Oa c4 82 ff ff f1 35 a2 c8 a8 f4 55 95 ff c7 cl 2c

19 5f f2 c8 a6 bf f6 b1 ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff f2 6a 06 cO dc 00 40 04

04 81 9c [UN IV 4] <156> • ti le 4

26 aO 6a Oa e6 82 ff ff f8 82 2a 95 dO 44 75 a5 e9 7a 5f 17

96 42 45 ff 8f ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff e4 d4 Od 81 b8 00 80 08

04 81 f1 [UN IV 4] <241 > ti le 5

26 aO 6a 19 a5 cc cd 11 c5 cl 05 b2 38 f8 7a 5f 91 ca c8 e3

fc ae 4b 8f b2 38 e3 8b e4 fc a1 c2 23 a9 64 2b 49 24 97 88

b9 64 16 5f fe d7 If ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff
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ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff
n/.

ff ff ff ff ff ff ff ff ff ff ff ff c9 a8 la 82 d4 00 40

Uh

04 82 01 13 [UN IV 4] <275> - - ti le 6

26 a4 bf ff ff ff ff f9 64 2c 7e 8a b2 a9 f1 ff e4 cf e5 59

54 ff ff ff ed 78 ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff 18 00 80 08

04 81 91 [UN IV 4] <145> • - tile 7

5f ff f2 c8 Oa 5c ab e3 e9 7e 97 e9 7f e3 ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff fe 4d 40 d8

1b 80 08 00 80

04 82 06 be [UN IV 4] <1726> -- tile 8

26 a9 59 4c 86 56 53 22 5d 94 c8 95 65 32 2d d9 4c 8b 56 53

22 cd 94 c8 b1 65 32 12 d9 4c 84 96 53 22 ad 94 c8 a9 65 32

29 d9 4c 8a 56 53 20 5d 94 c8 15 65 32 02 d9 4c 80 45 91 65

32 24 2a ca 45 94 c8 4f ec a6 45 7f 65 32 2b 5b 29 90 21 56

52 2c a6 40 7f 65 32 17 fb 29 90 47 d9 4c 82 16 ca 64 14 b2

99 04 ec a6 41 2b 29 90 6e ca 64 la b2 99 00 ec a6 40 2b 29

90 c5 94 c8 92 ca 64 27 65 32 2b b2 99 14 59 4c 81 2c a6 40

76 53 21 7b 29 90 45 94 c8 32 ca 64 4f 65 32 57 65 32 55 65

32 6b 65 32 69 65 32 07 65 32 11 65 32 22 ca 64 3d 94 c9 4b

29 92 76 53 27 d9 4c 9d 65 32 65 94 c9 76 53 24 59 4c 8f 65

32 Of 65 32 la d9 46 e6 96 51 b9 9d 94 6e 65 65 1b a5 d9 46

e9 56 51 ba dd 94 6e b5 65 1b ac d9 46 eb 16 51 b9 2d 94 6e

49 65 1b aa d9 46 ea 96 51 ba 9d 94 6e a5 65 1b 85 d9 46 el

56 51 b8 2d 94 6e 09 65 1b 96 d9 46 e5 96 51 b9 5d 94 6e 55

65 1b 94 d9 46 e5 16 51 b8 bd 94 6e 2d 65 1b 8a d9 46 e2 96

51 b8 9d 94 6e 25 65 1b 8d d9 46 e3 56 51 b8 Id 94 6e 05 65

1b 98 b2 8d d2 59 46 e4 ec a3 75 76 51 ba 8b 28 dc 25 94 6e

Oe ca 37 2f 65 1b 88 b2 8d c6 59 46 e9 ec a3 7a ec a3 7a ac

a3 7d 6c a3 7d 2c a3 70 ec a3 72 2c a3 74 59 46 e7 b2 8d e9

65 1b ce ca 37 fb 28 df ac a3 7c b2 8d ee ca 37 8b 28 dd ec

a3 71 ec a3 73 5b 28 d8 d2 ca 36 33 b2 8d 8c ac a3 64 bb 28

d9 2a ca 36 5b b2 8d 96 ac a3 65 9b 28 d9 62 ca 36 25 b2 8d

89 2c a3 65 5b 28 d9 52 ca 36 53 b2 8d 94 ac a3 60 bb 28 d8

2a ca 36 05 b2 8d 81 2c a3 62 db 28 d8 b2 ca 36 2b b2 8d 8a

ac a3 62 9b 28 d8 a2 ca 36 17 b2 8d 85 ac a3 61 5b 28 d8 52

ca 36 13 b2 8d 84 ac a3 61 bb 28 d8 6a ca 36 03 b2 8d 80 ac

a3 63 16 51 b2 4b 28 d8 9c 9a a6 51 b2 b8 b2 8d 94 59 46 cl

2c a3 60 76 51 b1 7b 28 d8 45 94 6c 32 ca 36 4f 65 1b 57 65

1b 55 65 1b 6b 65 1b 69 65 1b 07 65 1b 11 65 1b 22 ca 36 3d
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Appendix C Test Chart Transfer Values

94 6d 4b 28 da 76 51 b7 d9 46 dd 65 1b 65 94 6d 76 51 b4 59
46 cf 65 1b Of 65 1b la d9 4d cd 2c a6 e6 76 53 73 2b 29 ba

5d 94 dd 2a ca 6e b7 65 37 5a b2 9b ac d9 4d d6 2c a6 e4 b6

53 72 4b 29 ba ad 94 dd 52 ca 6e a7 65 37 52 b2 9b 85 d9 4d
c2 ac a6 eO b6 53 70 4b 29 b9 6d 94 dc b2 ca 6e 57 65 37 2a

b2 9b 94 d9 4d ca 2c a6 e2 f6 53 71 6b 29 b8 ad 94 dc 52 ca

6e 27 65 37 12 b2 9b 8d d9 4d c6 ac a6 eO 76 53 70 2b 29 b9

8b 29 ba 4b 29 b9 3b 29 ba bb 29 ba 8b 29 b8 4b 29 b8 3b 29

b9 7b 29 b8 8b 29 b8 cb 29 ba 7b 29 bd 76 53 7a ac a6 fa d9

4d f4 b2 9b 87 65 37 22 ca 6e 8b 29 b9 ec a6 f4 b2 9b ce ca

6f f6 53 7e b2 9b e5 94 de ec a6 f1 65 37 7b 29 b8 f6 53 73

5b 29 73 4b 29 73 3b 29 73 2f b2 97 4b b2 97 4a b2 97 5b b2

97 5a b2 97 59 b2 97 58 b2 97 25 b2 97 24 b2 97 55 b2 97 54

b2 97 53 b2 97 52 b2 97 Ob b2 97 Oa b2 97 05 b2 97 04 b2 97

2d b2 97 2c b2 97 2b b2 97 2a b2 97 29 b2 97 28 b2 97 17 b2

97 16 b2 97 15 b2 97 14 b2 97 13 b2 97 12 b2 97 1b b2 97 la

b2 97 03 b2 97 02 b2 97 31 65 2e 92 ca 5c 9d 94 ba bb 29 75

16 52 el 2c a5 cl d9 4b 97 b2 97 11 65 2e 32 ca 5d 3d 94 bd

76 52 f5 59 4b eb 65 2f a5 94 b8 76 52 e4 59 4b a2 ca 5c f6

52 f4 b2 97 9d 94 bf d9 4b f5 94 be 59 4b dd 94 be 59 4b bd

94 b8 f6 52 e6 b6 54 8d 2c a9 19 d9 52 32 b2 a4 97 65 49 2a

ca 92 dd 95 25 ab 2a 4b 36 54 96 2c a9 12 d9 52 24 b2 a4 ab

65 49 52 ca 92 9d 95 25 2b 2a 41 76 54 82 ac a9 02 d9 52 04

b2 a4 5b 65 48 b2 ca 91 5d 95 22 ab 2a 45 36 54 8a 2c a9 Ob

d9 52 16 b2 a4 2b 65 48 52 ca 90 9d 95 21 2b 2a 43 76 54 86

ac a9 01 d9 52 02 b2 a4 62 ca 92 4b 2a 44 ec a9 2b b2 a4 a2

ca 90 4b 2a 40 ec a9 17 b2 a4 22 ca 90 cb 2a 49 ec a9 57 65

4a ab 2a 5a d9 52 d2 ca 90 76 54 88 b2 a4 8b 2a 47 b2 a5 4b

2a 53 b2 a5 f6 54 ba ca 96 59 52 bb 2a 51 65 49 ec a9 Of 65

48 d6 ca d9 a5 95 b3 3b 2b 66 56 56 d2 ec ad a5 59 5b 5b b2

b6 b5 65 6d 66 ca da c5 95 b2 5b 2b 64 96 56 d5 6c ad aa 59

5b 53 b2 b6 a5 65 6c 2e ca d8 55 95 bO 5b 2b 60 96 56 cb 6c

ad 96 59 5b 2b b2 b6 55 65 6c a6 ca d9 45 95 b1 7b 2b 62 d6

56 c5 6c ad 8a 59 5b 13 b2 b6 25 65 6c 6e ca d8 d5 95 bO 3b

2b 60 56 56 cc 59 5b 49 65 6c 9d 95 b5 76 56 d4 59 5b 09 65

6c Id 95 b2 f6 56 c4 59 5b 19 65 6d 3d 95 ba ec ad d5 65 6f

5b 2b 7a 59 5b Oe ca d9 16 56 d1 65 6c f6 56 e9 65 6e 76 56

fe ca df 59 5b cb 2b 77 65 6e 2c ad bd 95 b1 ec ad 9a d9 46

96 51 9d 94 65 23 8d 94 97 90 73 75 52 92 b2 Oa Od cb 4a 5b

c8 34 9b 8b 14 b5 90 6c 37 02 29 67 20 ca 6e 5c a5 8c 82 cl

be 85 12 e4 Of cd f8 a2 4c 81 el Od 8d Oa 55 c8 1e 19 cd 96

Oa 54 c8 1e '19 66 cl 65 29 e4 Of Od 43 62 92 94 b2 07 82 a1

bO 91 41 79 03 cO dc d9 59 41 59 03 cl 98 da b2 81 72 19 04

6c 72 81 32 19 01 83 67 28 b7 21 90 Oa 1b a5 14 59 90 c8 06

a6 ea 85 15 e4 32 01 b1 b9 69 45 59 Oc 80 65 6e 2a 51 4e 43

20 16 5b 98 28 a3 21 93 b7 2e 50 be 43 24 2b 70 ca 16 c8 64

86 76 fc 50 ae 43 24 33 17 33 28 53 21 92 la 8b ac 14 27 90

c9 05 55 c2 8a 12 c8 64 81 ba e5 25 Od e4 32 41 99 71 b2 86

b2 Ob 63 5d 41 40 79 05 bO c2 f5 94 05 90 5b 02 eb dO a3 19

05 bO 6a 5d ca 49 90 5b 06 d9 2d 94 4f 20 b6 Oc b2 54 29 5e

41 6c 16 64 58 52 8c 81 9f 21 52 82 64 Oc c2 c8 cl 40 f2 06

61 a2 42 Oa 2f 90 33 Oc c9 06 50 8c 81 98 6a cb Oa 19 90 33

05 5d 99 94 9f 20 66 07 1b 25 2a be 81 98 33 6c 28 aa b2 06

83 d9 41 5a e4 Od 01 7d 8d 15 a6 40 dO Ob ed 41 41 e4 Od 01

af 75 14 46 40 dO 1b 77 42 91 90 34 05 2d 8e 51 f2 06 80 b2

b6 55 32 06 b2 99 53 c8 la 85 2c 2b f2 06 a1 aO 50 ae c8 la

86 6a 42 b3 20 6a la a2 Oa be 81 a8 2b 10 54 64 Od 40 e3 01

71 la 80 08 00 80

04 82 02 ec [UN IV 4]1
<748: --

1tile 9

Oa 82 54 b4 b4 b4 b4 b4 b4 b4 b4 b4 b4 b4 b4 b4 b4 b4 b4 Of

47 b2 83 aO 88 eb d2 fd 2f d2 7d 22 75 a5 e9 If 5e 93 5a 43

86



Appendix C - Test Chart Transfer Values

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 aS a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5

a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a5 a4 59 3c f4 89 b9 98 63

48 9b 92 01 8d 22 6e 5a la 7a 44 dc 50 15 74 89 ba bO 28 d2

26 f5 01 fe 91 37 fO 3c 3e 91 36 33 03 cl be 91 36 55 03 cl

af 48 9b 16 01 el b7 a4 4d 84 cO fO 37 d2 26 ca cO fO 67 d2

26 d5 06 40 9a 44 db 83 20 34 69 16 e6 41 90 Od la 45 ba a8

64 03 66 91 6e 58 19 00 a5 a4 5b 89 06 40 2d 69 16 ea 03 24

7a 45 be a1 92 Oc 69 16 fc 19 21 97 a4 57 32 Oc 90 d5 d2 2b

aa 06 48 32 69 15 ca c3 24 16 74 8a e2 40 b6 f4 8a ea 01 6c

If 48 af aO 2d 81 8d 22 be 02 d8 69 e9 19 25 82 d8 2a e9 19

2a 02 d8 13 e9 19 15 81 9a d2 32 1b 03 30 fa 46 41 00 cc 1b

e9 19 68 06 60 d5 a4 65 80 66 1b 5a 47 69 40 66 06 fa 47 6a

60 66 Oc fa 47 65 40 68 26 91 d8 d8 la 06 7d 23 bO 80 68 19

ba 47 61 81 aO 36 69 Id la 02 96 91 4a 03 40 2c d2 2a 60

6a 5a 44 a4 Od 41 8d 22 34 06 a1 97 a4 41 81 a8 6a e9 le 03

50 38 dO f8 cO 04 00 40

81 el [UN IV 4] <225:> •••
1tile 10

2c 81 65 ff ff ff ff ff c6 59 01 11 c7 54 55 95 34 11 Id 7c

7d 7e 82 23 af a5 fb fd 7f el 06 d4 47 2c 81 65 ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff fc 9a 81 a8

16 40 04 00 40

82 01 1e CUN IV 4] <286> •.-t'i le 11

26 a4 bf ff ff ff ff ff ff 96 42 94 7d 7a af aO 88 e9 04 47

5e 38 ff ff ff ff ff fe 10 61 07 e2 3f ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff fb

28 70 88 eb 49 25 e2 3f ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff
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Appendix C Test Chart Transfer Values

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff e3 00 10 01

04 81 9c [UN IV 4] <156> - 1:Ue 12

5f ff ff cb 20 5a 38 f5 45 59 57 41 11 d7 e3 8f e9 7a 5e 97
a5 e9 61 07 25 71 If ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff fc 9a 81 bO 37 00 10 01

04 82 03 13 [UNIV 4] <787> - tile 13

23 81 a8 33 f2 06 aO 71 80 96 40 d4 36 f5 5c 81 a8 69 83 5c

81 a8 65 01 a5 90 35 02 05 97 20 6a 20 22 e4 Od 52 aa e4 Od

00 a1 2d 72 06 80 c9 b8 5c 81 aO 6b ed Ob 90 34 06 9d a7 5c

81 aO 37 d9 35 c8 la 03 ec 49 72 06 87 b2 a4 b2 06 60 59 b5

25 c8 19 81 26 d6 57 20 66 1b 72 35 5c 81 98 69 cb d7 20 66

19 52 d5 72 06 60 44 81 ae 40 cc 49 01 ae 40 cd 48 59 72 Ob

60 51 20 45 c8 2d 83 24 95 52 c8 2d 86 be 92 d7 20 b6 Od 2b

c2 e4 16 cl ba e8 5c 82 d8 3a e9 d7 20 b6 6b 93 5c 86 48 2d

2e 24 b9 Oc 90 24 5c a9 72 19 20 a8 b8 5a e4 32 43 4d 75 95

c8 64 86 5a e6 89 64 32 40 86 fe b9 Oc 90 8d f4 5c 86 4a 6e

Od 72 19 00 bO dc 09 72 19 00 c8 dc 59 72 19 00 d8 dc b5 72

19 00 d2 dd 55 72 19 00 a1 ba 52 e4 32 01 cd a1 72 19 04 6c

74 b2 07 82 d1 b2 75 c8 1e 04 86 c4 d7 20 78 2a 1b 09 2e 40

fO d3 36 2a 5c 81 el 96 6c 16 b9 03 cO 83 65 95 c8 le 10 d8

d1 72 07 a3 7f 5c 82 cl be 8b 90 64 37 06 96 41 bO dc 09 72

Od 26 e2 cb 90 50 6e 5a b9 07 37 55 5c 91 ba 52 c5 2d 2d 2d

2d 25 4b 4b 4b 4b 4b 4b 4b 4b 4b 49 52 d2 d2 d2 d2 d2 d2 d2

d2 d2 54 b4 b4 b4 b4 b4 b4 b4 b4 b4 95 2d 2d 2d 2d 2d 2d 2d

2d 2d 25 4b 4b 4b 4b 4b 4b 4b 4b 4b 49 52 d2 d2 d2 d2 d2 d2

d2 d2 d2 54 b4 b4 b4 b4 b4 b4 b4 b4 b4 95 2d 2d 2d 2d 2d 2d

2d 2d 2d 25 4b 4b 4b 4b 4b 4b 4b 4b 4b 49 52 d2 d2 d2 d2 d2

d2 d2 d2 d2 54 b4 b4 b4 b4 b4 b4 b4 b4 b4 95 2d 2d 2d 2d 2d

2d 2d 2d 2d 25 4b 4b 4b 4b 4b 4b 4b 4b 4b 49 52 d2 d2 d2 d2

d2 d2 d2 d2 d2 54 b4 b4 b4 b4 b4 b4 b4 b4 b4 95 2d 2d 2d 2d

2d 2d 2d 2d 2d 25 4b 4b 4b 4b 4b 4b 4b 4b 4b 49 52 d2 d2 d2

d2 d2 d2 d2 d2 d2 54 b4 b4 b4 b4 b4 b4 b4 b4 95 2d 2d 2d 2d

2d 2d 2d 2d 2d 25 4b 4b 4b 4b 4b 4b 4b 4b 4b 49 52 d2 d2 d2

d2 d2 d2 d2 d2 d2 54 b4 b4 b4 b4 b4 b4 b4 b4 b4 95 2d 2d 2d

2d 2d 2d 2d 2d 2d 25 4b 4b 4b 4b 4b 4b 4b 4b 4b 49 52 d2 d2

d2 d2 d2 d2 d2 d2 d2 54 b4 b4 b4 b4 b4 b4 b4 b4 b4 95 2d 2d

2d 2d 2d 2d 2d 2d 2d 25 4b 4b 4b 4b 4b 4b 4b 4b 4b 49 52 d2

d2 d2 d2 d2 d2 d2 d2 d2 54 b4 b4 b4 b4 b4 b4 b4 b4 b4 95 2d

2d 2d 2d 2d 2d 2d 2d 2d 25 4b 4b 4b 4b 4b 4b 4b 4b 4b 49 52

d2 d2 d2 d2 d2 d2 d2 d2 d2 54 b4 b4 b4 b4 b4 b4 b4 b4 b4 95

2d 2d 2d 2d 2d 2d 2d 2d 2d 25 4b 4b 4b 4b 4b 4b 4b 4b 4b 49

52 d2 d2 d2 d2 d2 d2 d2 d2 d2 54 b4 b4 b4 b4 b4 b4 b4 b4 b4

95 2d 2d 2d 2d 2d 2d 2d 2d 2d 25 4b 4b 4b 4b 4b 4b 4b 4b 4b

49 52 d2 d2 d2 d2 d2 d2 d2 d2 d2 54 b4 b4 b4 b4 b4 b4 b4 b4

b4 95 2d 2d 2d 2d 2d 2d 2d 2d 2d 25 4b 4b 4b 4b 49 d2 2c 86

6a 40 90 78 00 80 08

04 82 06 44 [UNIV 4] <1604> -- ti 1Le 14

26 aO 6a Oc cb ec ae ec aO 7d 94 35 cl 02 65 14 fd 94 a5 f6

52 57 d9 5b bf b2 b6 If d9 5b 07 f6 56 c6 be ca d9 57 d9 5b

53 fb 2b 69 5e d9 52 bf b2 a4 If d9 52 07 f6 54 86 fe ca 91

57 d9 52 53 fb 2a 49 5f 65 2f 7f 65 2f a7 d9 4b 84 f6 ca 5c

6f ec a5 ca be ca 5d 4f ec a5 d2 be ca 6f 9f 65 37 d3 ec a6

el 3e ca 6e 37 f6 53 72 af b2 9b aa 7b 65 37 4b fb 28 db 3e
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ca 36 d3 ec a3 60 9f 65 1b Od fd 94 6c 57 f6 51 b2 a7 d9 46

c9 7f 65 1b e7 d9 46 fa 7b 65 1b a8 fb 28 dc 4b ec a3 72 bf

b2 8d d5 3e ca 37 4b fb 29 93 3e ca 64 23 b2 99 11 d9 4c 87
ec a6 4a 6d 94 c9 3e ca 64 fe ca 64 ee ca 64 ce ca 64 be ca

64 8e ca 64 7e ca 64 If b2 99 Od 7b 28 dc d3 6c a3 73 3e ca

37 32 ec a3 74 be ca 37 4a ec a3 75 be ca 37 5a ec a3 75 9e

ca 37 58 ec a3 72 5e ca 37 24 db 28 dd 57 b2 8d d5 3b 28 dd
4f b2 8d d4 bb 28 dc 2f b2 8d c2 bb 28 dc 17 b2 8d cl 3b 28

dc b7 b2 8d cb 36 ca 37 2b ec a3 72 ae ca 37 29 ec a3 72 8e

ca 37 17 ec a3 71 6e ca 37 15 ec a3 71 4e ca 37 13 ec a3 71

2d b2 8d c6 fb 28 dc 6b b2 8d cO fb 28 dc Ob b2 8d cc 76 51

ba 4e ca 37 27 d9 46 ea fb 28 dd 47 65 1b 84 db 28 dc If 65

1b 97 ec a3 71 Id 94 6e 33 b2 8d d3 f6 51 bd 7d 94 6f 57 65

1b eb d9 46 fa 76 51 bS 7b 65 1b 91 d9 46 e8 ec a3 73 f6 51

bd 3b 28 de 7d 94 6f fd 94 6f dd 94 6f 9d 94 6f 7d 94 6f 1b

65 1b bf 65 1b 8f d9 46 e6 bd 94 6c 69 d9 46 c6 7d 94 6c 65

d9 46 c9 7d 94 6c 95 d9 46 cb 7d 94 6c b5 b6 51 b2 cf 65 1b

2c 76 51 b1 2f 65 1b 12 76 51 b2 af 65 1b 2a 76 51 b2 9f 65

1b 29 76 51 bO 5f 65 1b 05 6d 94 6c Ob d9 46 cO 9d 94 6c 5b

d9 46 c5 9d 94 6c 57 d9 46 c5 5d 94 6c 53 d9 46 c5 Id 94 6c

2f d9 46 c2 db 65 1b Oa f6 51 bO a7 65 1b 09 f6 51 bO 97 65

1b Od f6 51 bO d7 65 1b 01 f6 51 bO 17 65 1b 18 ec a3 64 9b

65 1b 13 ec a3 65 7d 94 6c a3 b2 8d 82 76 51 bO 3e ca 36 2f

d9 46 c2 3b 28 d8 67 65 1b 27 db 28 da be ca 36 ab b2 8d b5

ec a3 6d 3b 28 d8 3e ca 36 23 b2 8d 91 d9 46 c7 ec a3 6a 76

51 b4 f6 ca 36 fe ca 36 ee ca 36 ce ca 36 be ca 36 8e ca 36

7e ca 36 If b2 8d 8d 7b 29 b9 a7 65 37 33 db 29 b9 97 65 37

4b ec a6 e9 5d 94 dd 6f b2 9b ad 76 53 75 9e ca 6e b1 d9 4d

c9 7b 29 b9 27 65 37 55 db 29 ba a7 65 37 53 ec a6 ea 5d 94

dc 2f b2 9b 85 76 53 70 5e ca 6e 09 d9 4d cb 7b 29 b9 67 65

37 2b db 29 b9 57 65 37 29 ec a6 e5 Id 94 dc 5f b2 9b 8b 76

53 71 5e ca 6e 29 d9 4d c4 fb 29 b8 97 65 37 1b db 29 b8 d7

65 37 03 ec a6 eO 5d 94 dc c7 65 37 49 d9 4d c9 f6 53 75 7d

94 dd 47 65 37 09 d9 4d cl ed 94 dc bf 65 37 11 d9 4d c6 76

53 74 fd 94 de be ca 6f 57 65 37 d7 b2 9b e9 d9 4d c3 ec a6

e4 6d 94 dd Id 94 dc fd 94 de 9d 94 de 7d 94 df fb 29 bf 76

53 7c ec a6 f7 d9 4d e3 b2 9b be d9 4d c7 ec a6 e6 bd 94 b9

a7 65 2e 67 d9 d7 4b el 94 ba 57 65 2e b7 d9 4b ad 76 52 eb

3d 94 ba c6 d9 4b 92 f6 52 e4 9d 94 ba af 65 2e a9 d9 4b a9

f6 52 ea 5d 94 b8 5f 65 2e 15 d9 4b 82 f6 52 eO 9b 65 2e 5b

d9 4b 96 76 52 e5 7d 94 b9 57 65 2e 53 d9 4b 94 76 52 e2 fd

94 b8 b7 65 2e 2b d9 4b 8a 6d 94 b8 9f 65 2e 25 d9 4b 8d f6

52 e3 5d 94 b8 If 65 2e 05 d9 4b 98 ec a5 d2 76 52 e4 fb 29

75 7b 65 2e a3 b2 97 09 d9 4b 83 ec a5 cb f6 52 e2 3b 29 71

9d 94 ba 7e ca 5e be ca 5e ae ca 5f 5d b2 97 d3 b2 97 Of b2

97 23 b2 97 47 65 2e 7e ca 5e 9d 94 be fb 29 7f ec a5 fb b2

97 cd b2 97 be ca 5e 3b 29 77 ec a5 c7 ec a5 cd 7b 2a 46 9d

95 23 3e ca 91 97 65 49 2f b2 a4 95 b6 54 96 fb 2a 4b 5d 95

25 9e ca 92 c7 65 48 97 b2 a4 49 d9 52 55 ec a9 2a 76 54 94

fb 2a 4a 5b 65 48 2f b2 a4 15 d9 52 05 ec a9 02 76 54 8b 7b

2a 45 9d 95 22 be ca 91 57 65 48 a7 6c a9 14 76 54 85 fb 2a

42 dd 95 21 5e ca 90 a7 65 48 4f b2 a4 25 d9 52 1b ec a9 Od

76 54 80 f6 ca 90 17 65 48 c7 65 49 27 65 48 9f 65 49 5f 65

49 47 65 48 27 65 48 If 65 48 bf 65 48 46 d9 52 19 d9 52 4f

d9 52 af b2 a5 57 65 4b 5e ca 96 9d 95 20 fb 2a 44 76 54 91

d9 52 3e d9 52 a7 65 4a 7d 95 2f ec a9 77 65 4b 3b 2a 57 d9

52 8e ca 93 f6 54 87 ec a9 la ed 95 b3 4e ca d9 9f 65 6c cb

b2 b6 97 d9 5b 4a ec ad ad f6 56 d6 bb 2b 6b 3d 95 b5 8e ca

d9 2e d9 5b 24 ec ad aa f6 56 d5 3b 2b 6a 7d 95 b5 2e ca d8

5f 65 6c 2b b2 b6 Ob d9 5b 04 ec ad 96 ed 95 b2 ce ca d9 5f

65 6c ab b2 b6 53 d9 5b 28 ec ad 8b f6 56 c5 bb 2b 62 bd 95
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b1 4e ca d8 9e d9 5b 12 ec ad 8d f6 56 c6 bb 2b 60 7d 95 bO

2e ca d9 8e ca da 4e ca d9 3e ca da be ca da 8d b2 b6 13 b2

b6 Of b2 b6 5f b2 b6 23 b2 b6 33 b2 b6 9f b2 b7 5f 65 6e ae

ca de bd 95 bd 36 ca d8 7d 95 b2 3b 2b 68 ec ad 9f b2 b7 4e

ca dc fb 2b 7f d9 5b ee ca de 76 56 ef 6c ad c7 65 6d fb 2b

63 f6 56 cd 7b 28 d3 b2 8c fb 28 cb b2 92 fb 29 2b b2 96 f6

ca 5a ec a5 9e ca 58 ec a2 5e ca 24 ec a5 5e ca 54 ec a5 3e
ca 52 ec aO bd b2 82 bb 28 17 b2 81 3b 28 b7 b2 8b 3b 28 af

b2 8a bb 28 a7 b2 8a 3b 28 5f 6c a1 6e ca 15 ec a1 4e ca 13

ec a1 2e ca 1b ec a1 ae ca 03 ec aO 2e ca 31 b6 52 4e ca 27

d9 4a fb 29 47 65 04 ec aO 7d 94 5f b2 84 76 50 ce ca 4f b6

55 7d 95 57 65 6b cl9 5a 76 50 7d 94 47 65 23 b2 8f d9 54 ec

a9 ed 95 fd 95 dd 95 9d 95 7d 95 Id 82 e9 85 8b 93 50 36 06

eO 02 00 20

04 81 de [UN IV 4] <222> - tile 15

2c 81 65 ff ff ff 1c b2 02 a3 65 59 44 20 88 eb 8f f9 39 e6

8b fc da ff c2 Od a8 8c b2 05 97 ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff fc 9a 81 a8 2d 40 04

00 40

04 82 01 lb [UN IV 4] <283> -- tile 16

26 a4 bf ff ff ff ff ff ff f9 64 28 47 If aa 2a ca fe 82 23

ac 7c 7f f9 39 fe 55 95 ff ff ff ff fO 83 6b c4 7f ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff 8c

00 40 04

04 81 99 [UN IV 4] <‘ Ain tile 17

5f ff ff 2c 81 48 d9 6b 2a fa 08 8e 87 c7 4b ff 4b ff 4b fc

20 fc 47 ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff c9 a8 1b 03 70 01 00 10

04 81 9f [UN IV 4] <159: tile 18

5f ff ff 2c 81 68 e3 d5 15 65 5d 04 47 5f 8f fe d7 a2 ac ab

ff ff ff 84 1b 58 8f ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff 93 50 27 23 81 a8 aO 02 00 20
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<NOTE: Tile 19 is nul I -background and is not present.

>

04 81 e5 [UNIV 4] <229> -- tile 20

2c 81 65 ff ff ff ff ff ff ff 8e 59 Ob 59 b7 45 59 4e 55 95

ff f1 f5 a5 aO 88 ea 96 97 4a fa 55 d2 fc 94 28 8c b2 05 97

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff e3 96 40 b2

ff c9 a8 la 82 d4 00 40 04

04 82 01 21 [UNIV 4] <289? --
1:il£! 21

26 a4 bf ff ff ff f9 64 2b 67 97 a2 ac ab ff aO 88 eb c7 If

d2 fd 2f d2 fd 2f d2 fe 4a 03 f1 If ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff e5 Oe 08 8f ed 20

88 eb 42 3f ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff e3 00 10 01

04 81 9f [UNIV 4] <159? tile 22

5f ff ff f2 c8 5a cd bd 15 65 39 56 57 7f f1 c7 d2 4b 49 2d

24 b4 92 d2 4b 92 72 5d 11 ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff 26 aO 6c Od cO 04 00 40

04 81 aO [UNIV 4] <160? tile 23

5f ff ff 2c 85 8c db d1 56 53 95 65 7f ff 1c 7d 20 4b 48 19

5f 4b d2 3c bd 2f e4 a1 62 3f ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff fe 4d 40 d8 1b 80 08 00 80

<N0TE; rile 24 isi null- background and is not present..>

04 81 eO [UNIV 4] <224> • tile 25

2c 81 65 ff ff ff ff 8c b2 15 b3 05 45 59 4e 56 9f c7 e9 49

9d 23 45 4b a4 79 74 bf 25 Oa 23 2c 81 65 ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff c9 a8 la 81
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64 00 40 04

04 82 01 26 [UNIV 4] <294> -- tile 26

26 a4 be ca 1c 22 3a d2 49 2e 22 ff ff ff ff cb 20 b3 36 fd

15 65 39 56 57 ff c7 c7 fd 29 39 f4 a5 59 5f d2 ff 4b fd 2f

f9 28 5e 23 ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff c8 66 8f 00 10 01

04 81 9d [UNIV 4] <1575 tile 27

50 a1 ff ff 2c 80 8c cl 68 ab 29 ca bf e3 e3 a5 a5 e9 25 a5

e9 25 a5 f2 57 c4 7f ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff da ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff e4 d4 Od 81 b8 00 80 08

04 81 9f [UNIV 4] <159> tile 28

5f ff ff f2 c8 08 cd bd 15 65 39 56 56 7f f1 ff 49 ad 24 55

95 94 bf 4b f4 bf 92 85 88 ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff 93 50 36 06 eO 02 00 20

04 81 9e [UNIV 4] <1585 tile 29

5f ff ff 2c 85 6c db d1 56 53 95 65 4f ff 8f fa 5f a4 fa 44

eb 4b d2 3e be 4a 16 23 ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff e4 d4 Od 81 b8 00 80 08

04 81 e6 [UNIV 4] <2305 tile 30

2c 81 65 ff ff ff e3 2c 8a 8e 59 Oa d1 b4 8a b2 a7 ff If 58

25 aO 88 ea Oc 16 97 ef 96 42 b5 d7 ff b4 cl4 46 59 02 cb ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff fe 4d 40 d4 19 eO 02 00 20

04 81 df [UNIV 4] <2235 tile 31

26 84 bf ff ff ff ff ff ff ff 96 41 56 79 7a 2a ca bf fa 08

8e be 71 fc 12 fc 19 59 ff f2 c8 28 bf ff f6 82 Of c4 7f ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff
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ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff f9 43 82 23 ad a4

88 eb 42 3e 3f fc b2 la 2f ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff cO

04 00 40

. . OA 81 a3 [UNIV 4] <163> . . 1ti l(j 32

5f ff ff ff f2 c8 52 cd bd 15 65 39 56 51 ff f8 e3 eO 92 58

32 b1 7a 59 64 28 5a 5f a5 b5 24 78 8f ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff e4 d4 Od 81 bf fe 59 Od 17 ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff fe fe

00 20 02

. . 04 81 a4 [UNIV 4] <1645 ci l(? 33

5f ff ff fc b2 15 b3 6f 45 59 4e 55 95 3f fe 38 f8 24 09 60

ca f2 a7 fc b2 15 2c ba ff fd a6 b1 If ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff 26 aO 6c Od ff f2 c8 68 bf ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

7c 00 40 04

. . 04 81 a3 [UNIV 4] <1635 ti l(; 34

5f ff ff 2c 85 8c fa d1 56 56 7f 41 11 d6 3a 5e 09 25 eO cl

25 fc 5e 59 Oa d6 79 7f ed 78 8f ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

fe 4d 40 d8 1b ff e5 90 d1 7f ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff fe ff 80

08 00 80

. . 04 82 00 ff [UNIV 4] <2555 --
1tiU! 35

96 40 b2 ff ff ff ff ff ff fe 32 c8 5a cc 15 15 65 39 44 7f

If 82 52 73 06 57 95 ff 2c 85 8b 2e bf fd a6 a2 32 c8 16 5f

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff e4 d8 09 1b 45 cc db 2e 32 86 5c 65 d1 b4 4e 8f

a3 e8 da 2e bd el 84 8a b2 ac 12 2a ca bO 57 fd ff ff ff ff

ff f4 08 17 b2 a7 c7 aO 40 bf aO 40 bf ff b3 f7 ff ff ff bO

be 32 b2 70 bf 61 65 cb f6 17 ff f6 55 c7 ff If ff fb e7 17

e6 d7 bf ef ff ff ff ff ff b8 41 b5 b5 ef 24 e4 9e f2 40 98

88 88 88 88 88 88 8f ff fe 4d 40 d4 Oe 3f ff c7 ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff cO 04 00 40

(. 00 00 <If content-

i

nformation is encoded as indefin'i te length>)

(00 00 <If content_portion is encoded as indefinite length>)
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Appendix D Test Chart Data, Simplest Form

This appendix represents the same test document source data
values seen in Test Chart Data, Appendix B, but uses a minimal
representation of parameters.

Interchange Data Elements

Source Data Values for Tiled Raster Test Image

Using minimun set of parameters

Interchange Data Element for Document Profile

DEPRINT Interchange-Data-Element ::=

document-profile {

specific- layout-structure "1", -- present

docLment-characteristics {

document-architecture-class 0, -- formatted

document-application-profile { 1, 3, 14, 11, 0, 1, 1 >,

content-architecture-classes { { 2, 8, 2, 7, 2 ) >,

interchange-format-class 1, -- if-b

oda-version {

standard '49534F2038363133'H, -- ISO 8613

publication-date "1989-07-04" >,

doc-appl-prof i le-defaults <

document-architecture-defaults {

content-architecture-class i 2, 8, 2, 7, 2 >,

type- of -coding other-coding { 2, 8 ,3, 7, 5 > > > },

dociment-management-attributes C

document -descript ion {

dociment - reference descr
i
pt i ve- reference

'74696C696E672074657374206960616765'H > >

>

tiling test image

ENCODE
-- DECODE Interchange-Data-Element

ENPRINT

Interchange Data Element for Docunent Layout Root

DEPRINT Interchange-Data-Element ::=

layout-object C

object -type 0, -- document- layout -root

descript or-body (

object- identifier "1",

subordinates { "0" > >

>

ENPRINT

ENCODE

Interchange Data Element for Docunent Layout Basic Page

DEPRINT Interchange-Data-Element ::=

layout -object {

object-type 2, -- basic page

descriptor-body i

object- identifier "1 0",

content-portions i "0" > >

>

ENPRINT
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ENCODE

Interchange Data Element for Content Portion

DEPRINT Interchange-Data-Element ::=

content -port ion i

content-portion-attributes i

content-identifier-layout "1 0 0",

type-of-coding other-coding f 2, 8, 3, 7, 5 },

raster-gr-coding-attributes {

nurber-of-pels-per- I ine 2550,

number-of- I ines 3300 }

-- all tiles encoded- t6

content- information seq-octet-string {
-- content information is same as shown in Appendix B

>

>

ENPRINT

ENCODE
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Appendix E Test Chart Transfer Values, Simplest Form

This appendix shows the transfer values for the test document
whose source data values are seen in Test Chart Data, Simplest
Form, Appendix D.

Interchange Transfer Values

Tiled Raster Test Image

Using minimum set of parameters

<96>

aO 5e [0] const r <94>

. 81 01 [1] <1>

31

a2 40 [2] const r <64 >

81 01 [1] <1>

00

84 06 [4] <6>

2b Oe Ob 00 01 01

a5 06 [5] constr <6>

06 04 [UN IV 6] <4>

58 02 07 02

86 01 [6] <1>

01

a8 16 [8] constr <22>

43 08 [APPL 3] <8>

49 53 4f 20 38 36 31 33

44 Oa [APPL 4] <10>

31 39 38 39 2d 30 37 2d

aa 10 [10] constr <16>

aO Oe [0] constr <14>

80 04 [0] <4>

58 02 07 02

aa 06 [10] constr <6>

, 86 04 [6] <4>

58 03 07 05

a3 17 [3] const r <2: >

a7 15 [7] constr <21>

a5 13 [5] constr <19>

, 43 1 1 [APPL 3] <17>

74 69 6c 69 6e 67 20 74 65 73

74 20 69 6d 61 67 65

<15>

a2 Od [2] constr <13>

02 01 [UNIV 2] <1>

00

31 08 [UNIV 17] constr <8>

• • 41 01 [APPL 1] <1>

31

• • aO 03 [0] constr <3>

12 01 [UNIV 18] <1>

30

<17>

a2 Of [2] constr <15>

02 01 [UNIV 2] <1>

02

, 31 Oa [UNIV 17] constr <10>

• • 41 03 [APPL 1] <3>

31 20 30
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. . a1 03 [1] constr <3>

. . . 12 01 [UNIV 18] <1>

30

<12865>

a3 82 32 3d [3] constr <12861> ("OR" a3 80 [3] constr <Indefinite length>)

. 31 17 [UNIV 17] constr <23>

. . 40 05 [APPL 0] <5>

31 20 30 20 30

. . 86 04 [6] <4>

58 03 07 05

. . a2 08 [2] constr <8>

. . . 80 02 [0] <2>

09 f6

. . . 81 02 [1] <2>

Oc e4

. 30 82 32 20 [UNIV 16] constr <12832> ("OR" 30 80 [UNIV 16] constr <Indefinite length>)
-- tiles 1 through 18 are encoded the same as shown in Appendix C

. . 04 43 [UNIV 4] <67> -- tile 19

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff 00 10 01

. . -- tiles 20 through 23 are encoded the same as shown in Appendix C

. . 04 81 87 [UNIV 4] <135> -- tile 24

26 aO 6c Od ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff ff

ff ff ff ff ff ff ff ff ff ff ff ff 00 10 01

-- tiles 25 through 35 are encoded the same as shown in Appendix C

(. 00 00 <If content -informat ion is encoded as indefinite length>)

(00 00 <If content_portion is encoded as indefinite length>)
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